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1
NOVEL PLASTERS

Thts 1s a Continuation-in-Part appllcatlon to Ser. No. -

123,616 filed Feb. 22, 1980, now abandoned.

This invention relates to plasters which comprise a
thermoplastic elastomer and are adapted to be applied

directly to the inflammatory part of human skin or the

like.

The base ingredients of conventional plasters, which
have heretofore been generally known, are those con-
tammg such rubber or acryhc tackifier as used in adhe-
sive plasters. | |

However, the conventional plasters are excellent in
tackiness and adhesiveness when applied to the skin,
while they are disadvantageous in that the applied plas-

ters will pull the body hair because of their high adhe-

sive strength when peeled off the skin or will sometimes
physically injure the skin or produce rash thereon.
Thus, there have widely been sought novel plasters
- which will retain their high tackiness and adhesiveness
when applied to the skin and will give little irritation to
the body hair and sktn when peeled or removed there-
from. -

Pains suffered at the time of peehng plasters are typi-
cally due to affinity between the skin surface and a
medicine applied thereto, inflow of the medicine into

the undulated portlons of the skin surface and anchoring

effects by covering the body hair with the plaster.
Since a plaster to be prepared using therein an acrylic
polymer as the one-component base is intended to be
~made balanced in properties by selecting the polymeri-
zation degree of the polymer to be used, it cannot be
intended to be done so by varymg the composition of a
multi-component base as in a plaster to be prepared
using the multi-component base. Thus, the former plas-
ter will naturally take a rigid, less elastic and small form
and it will therefore give a greater pain when peeled.
Further, even a plaster prepared using natural rubber as
the base has the same drawback as the plaster prepared
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formation of a rash when applied, raise no problems as
to operational hygiene and may be produced as an anti- .
inflammatory analgestc plaster at a low cost in a short
time. This invention is based on this ﬁndtng

The novel plaster of this invention is prepared by
incorporating a medicinal-ingredient in a “base mate-
rial” comprising a thermoplastic elastomer, an oil or
higher fatty acid and a tack-providing resin, while ad-
Justmg the tackiness and adheswe strength of the result-
ing plaster as desired. =

As an example of plaster comprising a thermoplastic
elastomer as the base material, an adhesive composition
using therein only an A-B-A type block copolymer has
already been disclosed by Japanese Pat. Appln. Laying-
Open Gazette No. 17037/69; as is apparent from the
Gazette, however, the adhesive composition is useful
only for producing pressure sensitive tapes (such as
masking tapes), adhesive sheets, primers for other adhe-
sives, adhesive tapes, meding tapes, electrical insulation
tapes, laminates, hot-melt adhesives, mastics, cement,
caulking compounds, binders, sealants, other pressure
sensitive adhesives, delayed tack adhesives, adhesive
lattces, shoe sole adhesives, cloth backings, carpet back-
ings and the like. Further, said Gazette does not disclose
anything about the use of the adhesive composition for
medicinal purposes and it neither disclose. nor even

suggest about anything about the use thereof as plasters.
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The ingredients or components of the plaster of this
invention will be explained heretnunder in more detail.

BRIEF DESCRIPTION OF THE DRAWINGS
‘FIG. 1A is a view showmg plaster-applied cites on

both forearms as described in Experiment 8.

FIG. 1B shows the use of a funnel for washing the

- plaster on the skin surface at the applied cite.

40

using the acrylic polymer and raises a problem as to its .-

value in practical use since flow of the medicine and
separation of the mixed components are aggravated.
There has now been generally known a mixing tech-
nique which comprises chemical bridging of rubber as
measures for preventtng said flow and separatlon, how-
ever, the mixing technique is not feasible since it is
difficult to obtain plasters in a fixed stable quality by the
use of said technique and it requires a great expense to
set up equipment for carrying out the technique. Fur-
thermore, plasters prepared using the acrylic polymer
or natural rubber are those which have been produced
through several processes; thus, they have raised prob-
lems as to thelr cost, operational envlronments and the
. hike.

In an attempt to obtain plasters which meet said re-
quirements and are excellent in stability, dischargeabil-
ity of the medicine and medicinal efficacy, the present
inventors made various studies and experiments and, as
a result of their studies, found that a thermoplastic elas-
tomer is dissolved in an oil or hlgher fatty acid and
mixed with a tack-providing resin and a medicinal in-
gredient, after which the whole is spread under heat in
the sheet form on a support to obtain a plaster. The
plasters so obtained are excellent in tackiness, adhesive-
ness, easiness of peeling and other physical stability as
well as in dischargeability of the medicine and pharma-
cological effects, cause very few side reactions such as
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FI1G. 21s a graph showmg percutaneous absorptten of
etofenamate.

FIG. 3is a graph showmg the effect of adhesive mass |
(base) in percutaneous absorption
~ FIG. 4 is a graph showing laspe of time and flow.

The thermoplastic elastomer which is a main ingredi-
ent of the base material of the plaster of this invention,
is a block copolymer represented by the following gen- -
eral formula

A-—B—A or (A—:—BQ—)nx

wherein A is substantially a monovinyl-substituted aro-
matic compound polymer block, B is a substantially
conjugated diolefin. polymer block,.n is an integer of
from 3 to 7, and X indicates a residue derived from a
polyfunctional compound with which 3-7 (n) polymer
chains (A-B) are combined. More particularly, the
block copolymer of the formula represents a TR block
copolymer, a radial TR block copolymer or a mixture
thereof. |

The above monovinyl-substituted aromatic com-
pounds include styrene, o- or p-vinyltoluene, methyl-
styrene and ethylstyrene. The conjugated diolefins in-
clude 1,3-butadiene, 1,3-pentadiene and isoprene. A
combination of styrene with 1,3-butadiene, and a combi-
nation of styrene with isoprene are particularly prefera-
ble combinations. The block A which is a polymer of
styrene, 1s a non-elastomeric thermoplastic rigid poly-
mer having a glass transition temperature of not lower
than room temperature; the block B which is a polymer
of isoprene or butadiene, is an elastomeric polymer.
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having a glass transition temperature lower than room
temperature.

The end block A in the above block copolymer is
contained therein in an amount of 10-50% by weight of
the block copolymer. 5

The oils or higher fatty acids used as one of the i Ingre-
dients of the plaster of this invention will then be de-
tailed hereinbelow.

The oils and higher fatty amds useful in the practice
of this invention must be a solvent for the block B but 10
they must not be a solvent for the block A. The solvents
for the block B include almond oil, olive oil, camellia
oil, persic oil, peanut oil, sesame oil, soybean oil, mink
oil, cotton seed oil, corn oil, safflower oil, coconut oil,
castor oil, oleic acid and liquid paraffin, among which
are preferred almond oil, olive oil, camellia oil, persic
oil, peanut oil, oleic acid, liquid paraffin and the like.

The plaster of this invention has quite satisfactory
properties as such as previously mentioned and, to this
end, it is necessary to add a tack-providing resin to the
prevously mentioned ingredients. The tack-providing
agents include rosin, dehydrogenated rosin, glycerine
esters of dehydrogenated rosin, glycerine esters of gun
rosin, hydrogenated rosin, glycerine esters of hydroge- >
nated rosin, pentaerithritol esters of hydrogenated
rosin, methyl esters of hydrogenated rosin, polymerized
rosin, glycerine esters of polymerized rosin, couma-
rone-indene resins, hydrogenated petroleum resins, ma-
leic anhydride-modified rosin and rosin derivatives, Cs 10
petroleum resins and half esters of styrenemaleic acid
compolymers. These tack-providing agents may suit-
ably be used alone or in combination depending on the
tackiness and adhesive strength required on the part to
which the resulting plaster is to be applied. 35

‘The compounds used as medicinal ingredients in this
invention include methyl salicylate, glycol salicylate
such as ethylene glycol salicylate, salicylic acid, men-
thol, peppermint oil, camphor, thymol, acrinol, scopolia
extract, chlorpheniramine maleate, diphenhydramine, 4,
benzy!l nicotinate, capsicum extract, nonyl vanillyla-
mide, capsaicin, ibuprofen, indomethacin, alclofenac,
ketoprofen, flurbiprofen, fenoprofen, flufenamic acid,
niflumic acid, indoprofen, Voltaren (diclofenac so-
dium), naproxen, clidanac, tolmetin, suprofen, ben- 45
dazac, oxepinac, pranoprofen, benoxaprofen, piroxican,
fentiazac esters thereof such as etofenamate and cortico-
steroids. These medicinal compounds may be used
alone or in combination.

Steroids which may be used herein mclude cortlsone- 50
21-acetate, hydrocortisone, hydrocortisone-21-acetate,
hydrocortisone-21-caproate, prednisone, prednisolone,
prednisoline-21-acetate, 6-methyl-prednisolone, meth-
yl-prednisolone acetate, triamcinolone-16a, 17a-aceto-
nide, dexamethasone, dexamethasone-21-acetate, dex- 55
amethasone-21-disodium salt . phosphate, betametha-
sone-17-valerate, flurandrenolone-16a, 17a-acetonide,
fluocinolone-16a, 17a-acetonide, beclomethasone-17a,
21-dipropionate, flumethasone-21-pivalate, halcinonide,
betamethasone-17,21-dipropionate, betamethasone-17- 60
benzoate, clobetasol propionate, 17a-desoxy methasone
and difluotolone. . .

As required, the plasters of this invention may be
incorporated with additives and fillers, such as an an-
tiaging agent (age resistor), antioxidant and reinforcing 65
filler, without destroying gel-like properties.

The ingredients of the base material and the medici-
nal ingredient necessary to form the plaster of this in-
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vention may be blended together in their respective
amounts as indicated below.

The oil or higher fatty acid may be contained in the
plaster of this invention in an amount by weight of
25-370 parts per 100 parts by weight of the thermoplas-
tic elastomer. The use of more than 370 parts by weight
of the oil or fatty acid will make it difficult for the base
material (this being defined as comprising the thermo-
plastic elastomer, oil or higher fatty acid and tack-prov-
iding resin as previously mentioned) to retain its gel-like
properties and will deteriorate the base material in sta-
bility, while the use of less than 50 parts by weight
thereof will make the base material strengthened in
gel-like properties whereby the resulting plaster is very
likely to peel from the body even if it is applied thereto,
this being disadvantageous. Thus, the amount of the oil
or higher fatty acid added is in the range of preferably
30-250, mor preferably 75-200, parts by weight.

The tack-providing resin may be contained in the
plaster of this invention in an amount of 25-200 parts by
weight per 100 parts by weight of the thermoplastic
elastomer. The use of more than 200 parts by weight of
the tack-providing resin will deteriorate the base mate-
rial in gel-like properties whereby the users feel very
painful when the resulting plaster is peeled from the
body, while the use of less than 25 parts of the tack-
providing resin will make it difficult to apply the result-
ing plaster to the body and will soon peel therefrom
even if it could be applied, this being undesirable. Thus,
the amount of the tack-providing resin used is in the
range of preferably 50-175, more preferably 50-150,
parts by weight.

The medicinal ingredient may be used in an amount
of 0.09-110, preferably 0.1-90, parts by weight per 100
parts by weights of the thermoplastic elastomer.

The plaster of this invention may be prepared as
follows. A mixture containing a thermoplastic elasto-
mer, an oil or higher fatty acid and a tack-providing
resin in a predetermined mixing ratio, is heated under
agitation in a nitrogen gas stream to obtain a melt. The
heating 1s effected at a temperature of 120°-200° C. and
the agitation effected for 30-60 minutes. The melt so
obtained was cooled to less than 130° C. and then incor-
porated with a medicinal ingredient. The resulting mix-
ture was mixed for 10-20 minutes to obtain a uniform
medicine-containing melt. The thus obtained medicine-
containing melt was spread and coated on a support or
substrate by the use of a doctor roll, reverseroll coater,
slot die coater, knife coater or the like thereby to obtain
the plaster. The support may suitably be selected from
non-woven clothes, non-woven paper and synthetic
resin films. A releasable cover is applied to the medi-
cine-containing melt spread and coated on the support.
The releasable cover may suitably be selected from
releasable paper, Cellophane and plastic films such as
polyethylene and polypropylene films.

In a case where a support to be used is a thermally
and dimensionally unstable one, the medicine-contain-
ing melt is firstly applied to a thermally and dimension-
ally stable support, such as the above releasable paper,
and, thereafter, the unstable support is pressed onto said
melt-coated stable support to transfer the coated melt
from the latter to the former thereby to obtain the plas-
ter.

The aforementioned process for preparing the plaster
1s the most ideal one, however, the plaster of this inven-
tion may be obtained by any other processes using the
same ingredients as in said aforementioned process.
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Typical of the other processes are a process compris-
ing dlssolvmg the base material and the medicinal ingre-
dient in an organic solvent, coating the resulting solu-
tion on a support and passing the solution-coated sup-
port through a drying furnace to remove the solvent
and obtain a plaster and a process comprising coating a
medicinal ingredient-dissolved organic solvent on an
adhesive tape preliminarily coated with the base mate-
rial only and then removing the organic solvent in the
same manner as above thereby to obtain a plaster.

The plaster of this invention may be obtained in any
shape by adjusting the thickness of the melt-dissolved
solution coated. The thickness is usually i in the range of
30pu-1 mm.

This invention will be better understood by the fol-
lowing examples wherein all parts are by welght unless
otherwise specified. |

EXAMPLE 1

One hundred (100) parts of a styrene-lsoprene-sty-
rene TR block copolymer (produced under the trade-
mark of Cariflex TR 1107 by Shell Chemical Co.), 150
parts of liquid paraffin (produced by Wako Pure Chem-
ical Industries Ltd.) and 50 parts of a rosin-modified
maleic resin (produced under the trademark of Malkyd
2-N by Arakawa Chemical Co., Ltd.), were heated to
140°-150° C. thereby to obtain a melt. The thus
obtained melt (about 150° C.) was cooled to about 120°
C., incorporated with 30 parts of methyl salicylate and
21 parts of 1-menthol and then mixed together to obtain
a uniform composition. The composition so obtained
was spread in a thickness of about 1 mm on a non-
woven cloth as the support by the use of a spreader.
The composition so supported was cooled to room
temperature, covered with a polyethylene film and cut
into a desired size to obtain plaster samples. When the
plaster samples were tested for their efficacy by the
application thereof to human bodies, they were found
that they gave irritation to the skin of the human bodies
due to the presence of the medicinal ingredient in the
plaster and that they gave a feeling of close adhesion to
the skin due to the flexibility and moderate adhesive-
ness of the plaster but they were easily releasable or
removable, this proving that as a topicum, the plaster
of this invention has both of said advantageous proper-
ities (satisfactory adhesion and releasability which are
contlicting with each other) which it has been difficult
for conventional plasters to possess.

EXAMPLE 2

One hundred (100) parts of a styrene-isoprene-styrene
radial TR block copolymer (produced under the trade-
mark of Solprene 418 by Phiilips Petroleum Co.), 150
parts of liquid paraffin (produced under the trademark
of Crystol 335 by Esso Standard Oil Co.), 40 parts of a
rosin-modified maleic resin (Malkyd 2-N as defined
before) and 10 parts of a hydrogenated rosin ester (pro-
duced under the trademark of Eastergum H by Ara-
kawa Chemical Co.), were melted in a nitrogen gas
stream. The resulting melt (about 150° C.) was cooled to
about 120° C., incorporated with 30 parts of methyl
salicylate and 21 parts of l-menthol and then mixed
together to obtain a uniform composition. The thus
obtained composition was spread in a thickness of about
200 on a raised cloth by the use of a spreader, covered
with a polypropylene film and cut into a desired size to
obtain plaster samples. When the thus obtained plaster
samples were applied to the human bodies, they were
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found to have approximately the same advantageous
properties as those obtained in Example 1.

EXAMPLE 3

Seventy-five (75) parts of a styrene-isoprene-styrene
TR block copolymer (as defined in Example 1), 25 parts
of a styrene-butadiene-styrene TR block copolymer
(Cariflex TR 1101, Shell Chemical Co., Ltd.), 250 parts
of liquid paraffin (as defined in Example 1) 735 parts of
a rosin-modified maleic resin (as defined in Example 1)
and 23 parts of a hydrogenated rosin ester (as defined in
Example 2), were melted in a nitrogen gas stream. The
resulting melt (about 150° C.) was cooled to about 120°
C., incorporated with 0.45 parts of capsaicin and 13.5
parts of glycol salicylate and then mixed together
thereby to obtain a uniform compesr,tlon The thus ob-
tained composition was spread in a thickness of about 1
mm on a non-woven cloth by the use of a spreader,
covered with a Cellophane film and then cut into a
desired size to obtain plaster samples. When the thus
obtained plaster samples were applied to human bodies,

they exhibited the same performances as those obtained
in Example 1.

EXAMPLE 4

‘One hundered (100) parts of the same styrene-iso-
prene-styrene TR block copolymer as used in Example
1, 210 parts of the same liquid parafﬁn as used in Exam-
ple 1 and 100 parts of the same rosin-modified maleic
resin as used in Example 1, were melted in a nitrogen
gas stream. The resulting melt (about 150° C.) was
cooled to about 120° C., incorporated with 16.4 parts of
glycol salicylate and 4. 1 parts of capsicum extract and
then mixed together thereby to obtain a uniform com-
position. The thus obtained composition was spread in a
thickness of about 150 u on a non-raised cloth by the use
of a spreader, covered with a polyethylene film and
then cut into a desired size to obtain plaster samples.
When applied to human bodies, they exhibited the same
performances as those obtained in Example 1.

- EXAMPLE 5

One hundred (100) parts of the same styrene-iso-
prene-styrene radial TR block copolymer as used in
Example 2, 250 parts of the same liquid paraffin as used
in Example 1, 90 parts of the same rosin-modified maleic
resin as used in Example 1 and 10 parts of the same
hydrogenated rosin ester as used in Example 2, were
melted in a nitrogen gas stream. The resulting melt
(about 150° C.) was cooled to about 120° C., incorpo-

-rated with 22.5 parts of Voltaren (diclofenac sodium)

and mixed together thereby to obtain a uniform compo-
sition. The composition so obtained was spread in a
thickness of about 300w on a raised cloth by the use of
a spreader, covered with a polypropylene film and then
cut into a desired size to obtain plaster samples. When
applied to human bodies, the plaster samples exhibited
the same advantages as those obtained in Example 1.

EXAMPLE 6

Ninety (90) parts of the same styrene-isoprenestyrene
radial TR block copolymer as used in Example 2, 10
parts of a styrene-butadiene-styrene radial TR block
copolymer (produced under the trademark of Solprene
T-414 by Nippon Elastomer Co., Ltd.), 300 parts of
hiquid paraffin (produced under the trademark of Crys-
tol 70 by Esso Standard Qil Compnany) and 150 parts of
the same rosin-modified maleic resin as used in Example
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1, were melted in a nitrogen gas stream. The resulting
melt (about 150° C.) was cooled to about 120° C.,, incor-
porated with 16.5 parts of glycol salicylate, 16.5 parts of
l-menthol and 5 parts of dl-camphor and mixed together
thereby to obtain a uniform composition. The composi-
tion so obtained was spread in a thickness of about 200,
on a raised cloth by the use of a spreader, covered with
a Cellophane film and cut into a desired size thereby to
obtain plaster samples. When applied to human bodies,
the thus obtained plaster samples exhibited the same
performances as those obtained in Example 1.

EXAMPLE 7

One hundred (100) parts of the same styrene-150-
prene-styrene TR block copolymer as used in Example
1, 193 parts of the same liquid paraffin as used in Exam-
ple 1 and 125 parts of the same hydrogenated rosin ester
as used in Example 2, were melted in a nitrogen gas
stream. The resulting melt (about 150° C.) was cooled to
about 120° C., incorporated with 22 parts of 2-(p-
isobutylphenyl) propionic acid-2-pyridyl methyl ester
and then mixed together thereby to obtain a uniform
composition. The composition so obtained was spread
in a thickness of about 50u on a non-raised cloth by the
use of a spreader, covered with a polyethylene film and
then cut into a desired size thereby to obtain plaster
samples. When applied to human bodies, the thus ob-
tained plaster samples gave a feeling of their close adhe-
sion to the skin while they exhibited satisfactory releas-
ability therefrom, these satisfactory adhesiveness and
releasability being advantageous to the plaster.

EXAMPLE 8

'One hundred (100) parts of the same styrene-iso-
prene-styrene radial TR block copolymer as used in
Example 2, 80 parts of the same hydrogenated rosin
ester as used in Example 2, 135 parts of the same liquid
paraffin as used in Example 2 and 20 parts of the same
rosin-modified maleic resin as used in Example 1, were
melted in a nitrogen gas stream. The resulting melt
(about 150° C.) was cooled to about 120° C., incorpo-
rated with 17.6 parts of ethyl ester of ketoprofen and
mixed together thereby to obtain a uniform composi-
tion. The composition so obtained was spread in a thick-
ness of about 50u on a non-woven cloth by the use of a
spreader, covered with a polypropylene film and cut
into a desired size thereby to obtain plaster samples.
When applied to human bodies, the thus obtained plas-
ter samples exhibited the same performances as those
obtained in Example 7.

EXAMPLE 9

Seventy-five (75) parts of the same styrene-isoprene-
styrene TR block copolymer as used in Example 1, 23
parts of a styrene-butadiene-styrene TR block copoly-
mer (produced under the trademark of Cariflex TR
1102 by Shell Chemical Co., Ltd.), 1435 parts of the same
liquid paraffin as used in Example 1, 100 parts of the
same rosin ester as used in Example 2 and 50 parts of the
same rosin-modified maleic resin as used in Example 1,
were melted in a nitrogen gas stream. The resulting melt
(about 150° C.) was cooled to about 120" C., incorpo-
rated with 20.8 parts of clidanac and mixed together
thereby to obtain a uniform composition. The composi-
tion so obtained was spread in a thickness of about 30u
on a 25u thick polyester film by the use of a spreader-
covered with releasable paper (this meaning “paper,
treated so that it may be easily releasable” throughout
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8

the specification and claims) and cut into a desired size
thereby to obtain plaster samples. When applied to
human bodies, the thus obtained plaster samples exhib-
ited the same performances as those obtained in Exam-
ple 7.

EXAMPLE 10

One hundred (100) parts of the same styrene-iso-
prene-styrene TR block copolymer as used in Example
1, 185 parts of liquid paraffin (produced under the trade-
mark of Moresco-White P-350 by Nippon Oil Co., Ltd.)
and 50 parts of the same hydrogenated rosin ester as
used in Example 2, were melted in a nitrogen gas
stream. The resulting melt (about 150° C.) was cooled to
about 120° C., incorporated with 10.4 parts of keto-
profen and mixed together thereby to obtain a uniform
composition. The composition so obtained was spread
in a thickness of about 50u on a non-woven cloth by the
use of a spreader, covered with a polypropylene film
and cut into a desired size thereby to obtain plaster
samples. When applied to human bodies, the thus ob-
tained plaster samples exhibited the same performances
as those obtained in Example 7.

'EXAMPLE 11

Ninety (90) parts of the same styrene-isoprene-sty-
rene radial TR block copolymer as used in Example 2,
10 parts of a styrene-butadiene-styrene radial TR block
copolymer (produced under the trademark of Solprene
T-431 by Asahi Kasei Co., Ltd.), 310 parts of the same
liquid paraffin as used in Example 6, 110 parts of the
same hydrogenated rosin ester as used in Example 2 and
65 parts of the same rosin-modified maleic resin as used
in Example 1, were melted in a nitrogen gas stream. The
resulting melt (about 150° C.) was cooled to about 120°
C., incorporated with 5.9 parts of alclofenac and mixed
together thereby to obtain a uniform composition. The
composition so obtained was spread in a thickness of
about 90 on a raised cloth by the use of a spreader,
covered with a polyethylene film and cut into a desired
size thereby to obtain plaster samples. When applied to
human bodies, the thus obtained plaster samples exhib-
ited the same performances as those obtained in Exam-
ple 7.

EXAMPLE 12

Sixty (60) parts of the same styrene-isoprene-styrene
TR block copolymer as used in Example 1, 40 parts of
the same styrene-isoprene-styrene radial TR block co-
polymer as used in Example 2, 300 parts of the same
liquid paraffin as used in Example 2, 60 parts of the same
hydrogenated rosin ester as used in Example 2 and 15
parts of the same rosin-modified maleic resin as used in
Example 1, were melted in a nitrogen gas stream. The
resulting melt (about 150° C.) was cooled to about 120°
C., incorporated with 25 parts of indomethacin and
mixed together thereby to obtain a uniform composi-
tion. The composition so obtained was spread in a thick-
ness of about 50 on a non-woven cloth by the use of a
spreader, covered with a releasable paper and cut into a
desired size thereby to obtain plaster samples. When
applied to human bodies, the thus obtained plaster sam-
ples exhibited the same performances as those obtained
in Example 7.

EXAMPLE 13

One hundred (100) parts of the same styrene-1so-
prene-styrene TR block copolymer as used in Example
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1, 250 parts of the same liquid paraffin as used in Exam-
ple 2, 60 parts of the same hydrogenated rosin ester as
used in Example 2 and 90 parts of the same rosin-modi-
fied maleic resin as used in Example 1, were melted in a
nitrogen gas stream. The resulting melt (about 150° C.)
was cooled to about 120° C,, incorporated with 5.1 parts
of flurbiprofen and mixed together thereby to obtain a
uniform composition. The composition so obtained was
spread in a thickness of about 90y on a staple fiber cloth
by the use of a spreader, covered with a polypropylene
film and cut into a desired size thereby to obtain plaster
samples. When applied to human bodies, the thus ob-

tained plaster samples exhibited the same perfermanees
as those obtained in Example 7.

EXAMPLE 14

One hundred (100) parts of the same styrene-iso-
prene-styrene TR block copolymer as used in Example
1, 150 parts of the same liquid paraffin as used in Exam-
ple 2 and 150 parts of the same hydrogenated rosin ester
as used in Example 2, were melted in a nitrogen’ gas
stream. The resulting melt (about 150° C.) was cooled to
about 120° C,, incorporated with 21.05 parts of etofena-
mate and mlxed together thereby to obtain a uniform
composition. The composition so obtained was spread

in a thickness of 90u on a releasable paper by the use of

a spreader and cooled, after which a 60u thick polyeth-
ylene film was pressed on the eomposnmn-spread re-
leasable paper to transfer the composition layer there-
from to the polyethylene film. The resulting polyethyl-
ene ﬁlm-supported composition layer was cut into a
desired size to obtain plaster samples. When applied to
human bodies, the thus obtained plaster samples exhib-

ited the same performances as those obtained i In Exam-
ple 7. -

EXAMPLE 15
Sixty (60) parts of the same styrene-isoprene-styrene

TR block copolymer as used in Example 1, 40 parts of
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as used in Example 2, 300 parts of the same liquid paraf-
fin as used in Example 2, 60 parts of the same hydroge-

nated rosin ester as used in Example 2 and 15 parts of

the rosin-modified maleic resin as used in Example 1,
were melted in a nitrogen gas stream. The resulting melt

(about 150° C.) was cooled to about 120° C., incorpo-

rated with 25 parts of carboxymethyl ester of mdemeth-
acin and mixed together thereby to obtain a uniform
cemposmen The composition so obtained was spread

45

in a thickness of 50p on a releasable paper by the use of 50

a spreader and cooled, after which a 60u thick polyeth-
ylene film was pressed on the composition-spread re-

leasable paper to transfer the composition layer to the

polyethylene film. The composition layer supported by
the polyethylene film was cut into a desired size to
obtain plaster samples. When applied to human bodies,
the thus obtained plaster samples exhibited the same
performances as those obtained in Example 7.

EXAMPLE 16

Nmety (90) parts of the same styrene-lseprene-sty-
rene radial TR block copolymer as used in Example 2,
10 parts of the same styrene-butadlene-styrene radial
TR block copolymer as used in Eaample 11, 308.99
parts of the same liquid paraffin as used in Example 6,
110 parts of the same hydrogenated rosin ester as used
in Example 2 and 65 parts of the same rosin-modified
maleic resin as used in Example 1, were melted in a

55

65
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nitrogen gas stream. The resulting melt (about 150° C.)
was cooled to about 120° C., incorporated with 5.90
parts of n-butyl ester of fulfenamic acid and mixed to-
gether th‘ereby to obtain a uniform composition. The
composition so obtained was spread in a thickness of
about 90 on a releasable paper by the use of a spreader
and cooled, after which a 80u thick soft:polyvinyl chlo-

ride film was pressed to the composition-spread releas- -
able paper to transfer the composition layer therefrom
to the film. The film-supported composition layer was
cut into a desired size thereby to obtain plaster samples.
When applied to human bodies, the thus obtained plas-

ter samples exhibited the same performances as those
obtained in Example 7.

EXAMPLE 17

One hundred (100) parts of the same styrene-iso-
prene-styrene TR block copolymer as used in Example
1, 150 parts of the same liquid paraffin as used in Exam-
ple 1, 90 parts of the same hydrogenated rosin ester as
used in Example 2 and 60 parts of the same rosin-modi-

fied maleic resin as used in Example 1, were melted in a

nitrogen gas stream. The resulting melt (about 150° C.)
was cooled to about 120° C., incorporated with 25 parts
of glycol salicylate (produced under the trademark of
Salocoll by Yoshitomi Pharmaceutical Co., Ltd.) and 25

parts of I-menthol and mixed together thereby to obtain

a uniform composition. The composition so obtained
was spread in a thickness of about 90 on a releasable
paper by the use of a spreader and cooled, after which
an about 60u thick polyethylene film was pressed on the
composition-spread releasable paper to transfer the
composition layer therefrom to the film. The film-sup-
ported composition layer was cut into a desired size
thereby to obtain plaster samples. When applied to
human bodies, the thus obtained plaster samples exhib-
ited the same performances as those obtamed in Exam-
ple 1.

EXAMPLE 18

One hundred (100) parts of the same styrene-iso-
prene-styrene radial TR block copolymer as used in
Example 2, 100 parts of the same liquid paraffin as used
in Example 2 and 100 parts of the same hydrogenated
rosin ester as used in Example 2, were melted in a nitro-
gen gas stream. The resulting melt (about 150° C.) was
cooled to about 120° C., incorporated with 20 parts of
glycol salicylate and 20 parts of I-menthol and mixed
together thereby to obtain a uniform composition. The
composition so obtained was spread in a thickness of
about 90 on a non-woven cloth by the use of a
spreader, covered with a releasable paper and cut into a
desired size thereby to obtain plaster samples. When
applied to human bodies as in Example 17, the thus
obtained plaster samples exhibits the same performances
as those obtained in Example 17.

EXAMPLE 19

Seventy-five (75) parts of the same styrene-lseprene-
styrene TR block copolymer as used in Example 1, 25
parts of the same styrene-butadiene-styrene TR block
copolymer as used in Example 9, 200 parts of the same
liquid paraffin as used in Example 1, 50 parts of the same
rosin-modified maleic resin as used in Example 1 and 75
parts of the same hydrogenated rosin ester as used in
Example 2, were melted in a nitrogen gas stream. The
resulting melt (about 150° C.) was cooled to about 120°
C., incorporated with 27 parts of glycol salicylate and
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27 parts of l-methanol and mixed together thereby to
obtained a uniform composition. The composition so
obtained was spread in a thickness of about 90u on a
releasable paper by the use of a spreader and cooled,
after which an about 120p thick soft polyvinyl chloride
sheet was pressed on the composition-spread paper to
transfer the composition layer therefrom to the polymer
sheet and was cut into a desired size thereby to obtain
plaster samples. When applied to- human bodies, the
thus obtained plaster samples exhibited the same perfor-
mances as those obtained in Example 17.

EXAMPLE 20

‘Ninety (90) parts of the same styrene-isoprene-sty-
rene radial TR block copolymer as used in Example 2,
10 parts of the same styrene-butadiene-styrene radial
TR block copolymer as used in Example 11, 250 parts of
the same liquid paraffin as used in Example 10 and 175
parts of the same rosin-modified maleic resin as used in
Example 1, were melted in a nitrogen gas stream. The
resulting melt (about 150° C.) was cooled to about 120°
C., incorporated with 33 parts of glycol salicylate and
33 parts of l-menthol and mixed together thereby to
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obtain a uniform composition. The composition so ob-

- tained was spread by the use of a spreader as in Example

17 thereby to obtain plaster samples. When applied to
- human bodies, the thus obtained plaster samples exhib-
ited the same performances as those obtained 1n Exam-

ple 17.

- EXAMPLE 21

Eighty (80) parts of the same styrene-isoprene-sty-
rene radial TR block copolymer as used in Example 2,
20 parts of the same styrene-butadiene-styrene TR
“block copolymer as used in Example 9, 250 parts of the
same liquid paraffin as used in Example 6 and 100 parts
of the same hydrogenated rosin ester as used in Exam-
ple 2, were melted in a nitrogen gas stream. The result-
ing melt (about 150° C.) was cooled to about 120° C,,
incorporated with 28 parts of glycol salicylate and 28
parts of l-menthol and mixed together thereby to obtamn

‘a untform composition. The composition so obtained
- was spread by the use of a spreader as in Example 17
thereby to obtain plaster samples. When applied to
human bodies, the thus obtained plaster samples exhib-
ited the same performances as those obtained in Exam-

ple 17.

EXAMPLE 22

One hundred (100) parts of the same styrene-1so-
prene-styrene TR block copolymer as used in Example
1, 150 parts of the same liquid paraffin as used in Exam-
ple 2 and 75 parts of the same hydrogenated rosin ester
as used in Example 2, were melted in a nitrogen gas
stream. The resulting melt (about 150° C.) was cooled to
about 120° C., incorporated with 6 parts of methyl sali-
cylate, 15 parts of glycol salicylate and 20 parts of I-
menthol and mixed together thereby to obtain a uniform
composition. The composition so obtained was spread
by the use of a spreader as in Example 17 thereby to
obtain plaster samples. When applied to human bodies,
the thus obtained plaster samples exhibited the same
performances as those obtained in Example 17.

"EXAMPLE 23

One hundred (100) parts of the same styrene-iso-
prene-styrene TR block copolymer as used in Example
1, 100 parts of the same liquid paraffin as used in Exam-

25

30

35

435

50

D3

60

65

12

ple 2 and 50 parts of the same hydrogenated rosin ester
as used in Example 2, were melted in a nitrogen gas
stream. The resulting melt (about 150° C.) was cooled to
about 120° C,, incorporated with 10 parts of peppermint
oil, 6 parts of glycol salicylate, 10 parts of l-menthol, 5
parts of dl-camphor and 1 part of thymol and then
mixed together thereby to obtain a uniform composi-
tion. The composition so obtained was spread in a thick-
ness of about 90u on a 25u thick polyester film by the
use of a spreader, covered with a releasable paper and
cut into a desired size thereby to obtain plaster sampies.
When applied to human bodies, the thus obtained plas-
ter samples exhibited the same performances as those
obtained in Example 17. |

EXAMPLE 24

One hundred (100) parts of the same styrene-iso-
prene-styrene TR block copolymer as used in Example
1, 182 parts of the same liquid paraffin as used in Exam-
ple 1 and 125 parts of the same hydrogenated rosin ester
as used in Example 2, were melted at 130° C. -170° C. in
a nitrogen gas stream. The resulting melt was cooled to
lower than 150° C., incorporated with a solution of
0.3336 parts of flurandolenoride in 10 parts of sorbitan
trioleate (trademark, SO-30; Nikko Chemicals Co.,
L.td.) and then mixed together thereby to obtain a uni-
form composition. The composition so obtained was
spread in a thickness of about 50u on a releasable paper
by the use of a spreader and cooled, after which a 60u
thick polyethylene film was pressed onto the composi-
tion-spread paper to transport the composition layer
thereform to the film and was cut into a desired size
thereby to obtain plaster samples. When applied to

“human bodies, the thus obtained plaster samples exhib-

ited the same performances as those obtained in Exam-
ple 1.

EXAMPLE 25

One hundred (100) parts of the same styrene- iso-
prene-styrene radial TR block copolymer as used in
Example 2, 123.4 parts of the same liquid paraffin as
used in Example 2, 80 parts of the same hydrogenated
rosin ester as used in Example 2 and 20 parts of the same
rosin-modified maleic resin as used in Example 1, were
melted in a nitrogen gas stream. The resulting melt was
cooled to lower than about 150° C., incorporated with a
solution of 0.2669 parts of fludroxycortido in 10 parts of
sorbitan sesquioleate (trademark, SO-15; Nikko Chemi-
cal Co., Ltd.) and then mixed together thereby to obtain
a uniform composition. The composition so obtained
was spread as in Example 24 thereby to obtain plaster
samples. When applied to human bodies, the thus ob-
tained plaster sample exhibited the same performances
as those obtained in Example 24.

EXAMPLE 26

Seventy-five (75) parts of the same styrene-isoprene-
styrene TR block compolymer as used in Example 1, 25
parts of a styrene-butadiene-styrene TR block copoly-
mer as used in Example 9, 128 parts of the same liquid
paraffin as used in Example 1, 100 parts of the same
hydrogenated rosin ester as used in Example 2 and 50
parts of the same rosin-modified maleic resin as used in
Example 1, were melted in a nitrogen gas stream. The
resulting melt was cooled to lower than about 150" C.,
incorporated with a solution of 0.6228 parts of fluocino-

lone acetonide in 10 parts of sorbitan monostearate
(SO-10, Nikko Chemicals Co., L.td.) and then mixed
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together thereby to obtain a uniform composition. The
composition so obtained was spread in a thickness of
S0 on a releasable paper by the use of a spreader and
cooled, after which a non-woven cloth was pressed
onto the composition-spread paper to transfer the com-
position layer therefrom to the cloth and cut into a
desired size thereby to obtain plaster samples. When
applied to human bodies, the thus obtained plaster sam-
ples exhibited the same performances as those obtamed
in Example 24.

EXAMPLE 27

One hundred (100) parts of the same styrene-lso-
prene-styrene TR block copolymer as used in Example
1, 172 parts of the same liquid paraffin as used in Exam-
ple 10 and 50 parts of the same hydrogenated rosin ester
as used in Example 2, were melted in a nitrogen gas
stream. The resulting melt was cooled to about 150° C.,
1ncorporated with a solution of 2 parts of predmsolene
in 10 parts of tripolyoxyethylene alkyl ether phosphase
(TOP-2, Nikko Chemical Co., Ltd.) and then mixed
together thereby to obtain a umform comosition. the
composition so obtained was spread in a thickness of
S0u on a releasable paper by the use of a spreader and
cooled, after which an about 120u thick polyvinyl chlo-
ride sheet was pressed onto the composition-spread
paper to transfer the composition layer therefrom to the
polymer sheet and was cut into a desired size thereby to
obtain plaster samples. When applied to human bodies,
the thus obtained plaster samples exhibited the same
performances as those obtained in Example 24.

EXAMPLE 28

Ninety (90) parts of the same styrene-lsOprene-sty-
rene radial TR block copolymer as used in Example 2,
10 parts of a styrene-butadlene-styrene radial TR bloek
copolymer as used in Example 11, 298.4 parts of the
same liquid paraffin as used in Example 6, 105 parts of
‘the same hydrogenated rosin ester as used in Example 2
and 65 parts of the same rosin-modified maleic resin as
used in Example 1, were melted in a nitrogen gas
stream. The resulting melt was cooled to lower than
about 150° C., incorporated with a solution of 0.4671
parts of flurandolenoride in 10 parts of dipolyoxyethy-
lene alkyl ether phosphate (DOP-2, Nikko Chemicals
Co., Ltd.) and then mixed together thereby to obtain a
umferm composition. The composition so obtained was
spread in a thickness of about 50y on a 25y thick polyes-
ter film by the use of a spreader, covered with a releas-
able paper and cut into a desired size thereby to obtain
plaster samples. When applied to human bodies, the
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thus obtained plaster samples exhibited the same perfor-

mances as those obtained in Example 24.

EXAMPLE 29

Sixty (60) parts of the same styrene-isoprene-styrene
TR block copolymer as used in Example 1, 40 parts of
a styrene-isoprene-styrene radial TR bloek copolymer
as used in Example 2, 287.3 parts of the same liquid
paraffin as used in Example 2, 60 parts of the same
hydrogenated rosin ester as used in Example 2 and 15
parts of the same rosin-modified maleic resin as used in
Example 1, were melted in a nitrogen gas stream. The
resulting melt was cooled to lower than about 150° C.,
incorporated with a solution of 0.3781 parts of fludrox-
ycortido in 10 parts of sorbitan trioleate (SO-30, Nikko
Chemicals Co., Ltd.) and then mixed together thereby
to obtain a uniform composition. The composition so
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obtained was spread as in Example 24 and cut into a
desired size thereby to obtain plaster samples. When
applied to human bodies, the thus obtained plaster sam-

ples exhibited the same performances as those obtained
in Example 24. |

EXAMPLE 30

One hundred (100) parts of the same styrene-iso-
prene-styrene TR block copolymer as used in Example
1, 240 parts of the same liquid paraffin as used in Exam-
ple 2, 60 parts of the same hydrogenated rosin ester as
used in Example 2 and 90 parts of. the same rosin
modified maleic resin as used in Example 1, were melted
In a nitrogen gas stream. The resulting melt was cooled
to lower than about 150° C., incorporated with a solu-
tion of 0.4004 parts of ﬂurande]enerlde in 10 parts of
sorbitan monooleate (SO-10, Nikko Chemicals Co. o
Ltd.) and then mixed together thereby to obtain a uni-
form composition. The composition so obtained was
spread in a thickness of about 50u on a non-woven cloth
by the use of a spreader, covered with a releasable paper
and cut into a desired size thereby to obtain plaster
samples. When applied to human bodies, the thus ob-

tained plaster samples exhibited the same performances
as those obtained in Example 24.

EXAMPLE 31

One hundred (100) parts of the same styrene-iso-
prene-styrene TR block copolymer as used in Example
1, 195 parts of the same liquid paraffin as used in Exam-
ple 2 and 125 parts of the same hydrogenated rosin ester
as used in Example 2, were melted in a nitrogen gas
stream. The resulting melt (about 150° C.) was cooled to
about 120° C., incorporated with 17.5 parts of indo-
profen and then mixed together thereby to obtain a
uniform composition. The composition so obtained was
spread in a thickness of 50u on a releasable paper by the
use of a spreader and cooled, after which a 60u thick
polyethylene film was pressed onto the composition-
spread paper to transfer the composition layer there-
from to the polymer film and was cut into a desired size
thereby to obtain plaster samples. When applied to
human bodies, the thus obtained plaster samples exhib-
ited the same perfermances as those obtained in Exam-
ple 7.

EXAMPLE 32
One hundred (100) parts of the same styrene-iso-

prene-styrene TR block copolymer as used in Example
1,193 parts of the same liquid paraffin as used in Exam-
ple 1 and 125 parts of the same hydregenated rosin ester

as used in Example 2, were melted in a nitrogen gas
stream. The resulting melt (about 150° C.) was cooled to
about 120° C., incorporated with 12.93 parts of hydrox-
yethylester of Ketoprofen and then mixed together
therebyto obtain a uniform composition. The composi-
tion so obtained was spread in a thickness of about 90u
on a non-raised cloth by the use of a spreaded, covered
with a polyethylene film and then cut into a desired size
thereby to obtain plaster samples. When applied to
human bodies, the thus obtained plaster samples gave a
feeling of their close adhesion to the skin while they
exhibited satisfactory releasability therefrom, these sat-
isfactory adhesiveness and releasability being advanta-
geous to the plaster.
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EXAMPLE 33

One hundred (100) parts of the same styrene-iso-
prene-styrene TR block copolymer as used in Example
1, 193 parts of the same liquid paraffin as used in Exam-
ple 1 and 125 parts of the same hydrogenated rosin ester

as used in Example 2, were melted in a nitrogen gas
stream. The resulting melt (about 150° C.) was cooled to
about 120° C., incorporated with 12.93 parts of Ox-

epinac and then mixed together thereby to obtain a
uniform composition. The composition so obtained was
spread in a thickness of about 90u on a non-raised cloth
by the use of a spreader, covered with a polyethylene
film and then cut into a desired size thereby to obtain
plaster samples. When applied to human bodies, the
thus obtained plaster samples gave a feeling of their
close adhesion to the skin while they exhibited satisfac-
tory releasability therefrom, these satisfactory adhesive-
ness and releasability being advantageous to the plaster.

EXAMPLE 34

One hundred (100) parts of the same styrene-iso-
prene-styrene TR block copolymer as used in Example
1, 193 parts of the same liquid paraffin as used in Exam-
ple 1 and 125 parts of the same hydrogenated rosin ester
as used in Example 2, were melted in a nitrogen gas
stream. The resulting melt (about 150° C.) was cooled to
about 120° C., incorporated with 12.93 parts of prano-
profen and then mixed together thereby to obtain a
uniform composition. The composition so obtained was
spread in a thickness of about 90u on a non-raised cloth
by the use of a spreader, covered with a polyethylene
film and then cut into a desired size thereby to obtain
plaster samples. When applied to human bodies, the
thus obtained plaster samples gave a feeling of their
close adhesion to the skin while they exhibited satisfac-
tory releasability therefrom, these satisfactory adhesive-
ness and releasability being advantageous to the plaster.

EXAMPLE 35

One hundred (100) parts of the same styrene-iso-
prene-styrene TR block copolymer as used in Example
1, 193 parts of the same liguid paraffin as used in Exam-
ple 1 and 1235 parts of the same hydrogenated rosin ester
as used in Example 2, were melted in a nitrogen gas
stream. The resulting melt (about 150° C.) was cooled to
about 120° C., incorporated with 12.93 parts of Benoxa-
profen and then mixed together thereby to obtain a
uniform composition. The composition so obtained was
spread in a thickness of about 90u on a non-raised cloth
by the use of a spreader, covered with a polyethylene
film and then cut mnto a desired size thereby to obtain
plaster samples. When applied to human bodies, the
thus obtained plaster samples gave a feeling of their
close adhesion to the skin while they exhibited satisfac-
tory releasability therefrom, these satisfactory adhesive-
ness and releasability being advantageous to the plaster.

EXAMPLE 36

One hundred (100) parts of the same styrene-iso-
prene-styrene TR block copolymer as used in Example
1, 193 parts of the same liquid paraffin as used in Exam-
ple 1 and 125 parts of the same hydrogenated rosin ester
as used in Example 2, were melted in a nitrogen gas
stream. The resulting melt (about 150° C.) was cooled to

about 120° C., incorporated with 12.93 parts of piroxi-
- can and then mixed together thereby to obtain a uni-
form composition. The composition so obtained was

10

15

20

25

30

35

45

50

55

60

65

16

spread in a thickness of about 90u on a non-raised cloth
by the use of a spreader, covered with a polyethylene
film and then cut into a desired size thereby to obtain
plaster samples. When applied to human bodies, the
thus obtained plaster samples gave a feeling of their

close adhesion to the skin while they exhibited satisfac-

tory releasability therefrom, these satisfactory adhesive-
ness and releasability being advantageous to the plaster.

EXAMPLE 37

One hundred (100) parts of the same styrene-iso-
prene-styrene TR block copolymer as used in Example
1, 193 parts of the same liquid paraffin as used in Exam-
ple 1 and 125 parts of the same hydrogenated rosin ester
as used in Example 2, were melted in a nitrogen gas
stream. The resulting melt (about 150° C.) was cooled to
about 120° C., incorported with 12.93 parts of Fentiazac
and then mixed together thereby to obtain a uniform
composition. The composition s0 obtained was spread
in a thickness of about 90 on a non-raised cloth by the
use of a preader, covered with a polyethylene film and
then cut into a desired size thereby to obtain plaster
samples. When applied to human bodies, the thus ob-
tained plaster samples gave a feeling of their close adhe-
sion to the skin while they exhibited satisfactory releas-
ability therefrom, these satisfactory adhesiveness and
releasability being advantageous to the plaster.

Experiments will be made to explain the pharmaco-
logical action of the plaster of this invention.

EXPERIMENT 1

Comparison of topical anti-infammatory activity on
carrageenin-induced dorsal cutaneous edema in rats

Male rats (6 or 7 of the rats forming one group) of
Wistar strain, weighing 95-105 g, were depilated with
Eba Cream (tradename, a depilatory produced by
Tokyo Tanabe Pharmaceutical Co., Ltd.). Twenty-four
(24) hours after the depilation, 0.1 ml of a physiological
salt solution containing 1% of carrageenin (Picnin A
produced by Pasco International Co.) was injected into
one side of the dorsal skin of the rats, and only a physio-
logical solution (containing no carrageenin) was in-
jected into the other side thereof, these sides being posi-
tioned symmetrically to each other with respect to the
backbone of the rats. Immediately after the injection,
the plaster (1.5 cm X 1.5 cm) of Example 14 and a vinyl
resin sheet (1.5 cm X 1.5 cm) coated with the following
gel containing the same medicinal ingredient of the
plaster of Example 14 in the same proportion as in said
plaster, were applied respectively to the injected sites of
the dorsal skin. Two and a half hours later, 0.5 mi/100
g (body weight) of a 1% solution of pontamine sky blue
6B (a dye produced by Yoneyama Pharmaceutical Co.,
Ltd.) was intravenously injected to the rats, and 30
minutes after this intravenous injection, the rats so in-
jected were allowed to die by bloodletting. The skin of
the dead rats was peeled therefrom and then measured
for thickness at the carrageenin injected site with a dial
thickness gauge (pressure 40 g, manufactured by Pea-
cock Co.). The swelling (%) at the edema portion of the
skin was calculated as follows.
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| - -+ Thickness of skin

Thickness of skin - - at physiological

- at carrageenin.  salt solution

_injected site. injected site
Thickness of skin at physiological

salt solution injected site

Swelling (%) = X

Further, the dye extravasating area (cm2) was calcu-
lated by multiplying the long diameter by the short

diameter in the dye extravasating portion of the skin. 10

Still further, the pontamine sky blue 6B present at this
skin portion was extracted to find the amount (ug) of
the extravasating dye by the use of the Harada et al
method (J. Pharmaceut. Pharmacol., 23 218, 1971 M.
Harada et al).

In each run of the experlment the treated groups
‘were compared with the non-treated (non-use of the
plaster and gel) group by the use of “t-lnspectmn (or
t-test)” .

The said gel used. as the control had the followmg 20

- composition.

. Etofenamate .3 Parts by weight
Propylene glyccﬂ 27 Parts by weight

- 25.42 Parts by weight
40 Parts by weight

1 Parts by weight

. 1.5 Parts by weight
0.08 Parts by weight

Purified water .
Isopropyl alcohol
Carboxyvinyl polymer
- Hydroxypropylceilulose
Triethanolamine

TABLE 1

4,455,146

15

25

30

18
TABLE2 -
(Comparison of the plaster of Example 7

with thE base matenal hereo!)

No. of - Dye extrava- Amount of
rats  Swelling sating area dye extrava-
| tested (%) (cm?) sated (ug)

Non- 8 747 + 3.5 0.78 =007 202 £ 1.0
treated | - |
group S
Base 8 776l3£32 070004 194+ 1.1
material - | | | |
(Ex. 7)-
treated
group T
Plaster 7 359 21* 0.16 = 0.05** 11.9 + 0.9**
(Ex. 7)- (41.5) (771D | (38.5) |
treated = : | o
group

( ): Inhibition ratio to the base material-treated group.
¢*: P < 0.01, this indicating there is a significant difference.

- In each run of the above experiment, the plaster and
base material used were each 1. 5 cmX 1.5 cm (square) in
size.

As is apparent from the results shown in Table 2, the

~plaster of this invention exhibited a significant (P <0.01)

inhibiting action on the swelling, dye extravasating area
and amount of dye extravasated. In addition, the said
results suggest that the medicinal ingredinet was dis-
charged from the base material in the plaster.

TABLE 3

| (Comparisor; of the p]aste_; of Example 17

Antiinflammatory effects of 5% Etofenamate plaster and 5% Etofenamate gel

on carrageenm-mduced dorsally cutaneous edema in rats

wt. of base no. of rats % of swelling area [cm?] of dye amount [ug] of dye

Non-treated — A | 85540  0.79 +0.13 27.3 %+ 4.3
Plaster-control 20 mg PR | 71.33 + 3.6* 0.60 = 0.06 19.3 + 1.4

[16.6] [24.1] [29.3]
5% Etofenamate plaster 20 mg 7 45,3 & 3.3**°° 0.21 + 0.05%+°° 13.5 4 1.0**°
(Ex. 14) [47.0)(364)  [73.4](65.0) [50.5](29.9)
Gel-control 20mg 7 73.2 &= 6.0 0.69 = 0.07 23.2 = 34

[14.3] [12.7] [14.8]
5% Etofenamate gel 20 mg 6 47.6 X 4. 3'“"“ 0.20 =+ 007*"’" 149 + 1.8*

[44.31(35.0) - [74.7](71.0) [45.5](36.1)

Significant difference from: non-treated, respectively: "p < 0.05, **p < 0.01
Significant difference from each control, respectively: °p < 0.05, *°p < 0.01

[} |
-
*
! E
. -
E r _ -
- ]
' .
. ]
1
+ - L 2 .
L ] - L ]
™
L] L ] .
Py -
. -
] L ]
| ] »
- : ] -
- [ [ "
. r
- | ] ] = »
- - » -
Y
]
[ : - - S om - -
. . .

Significant difference between plaster- and gel—cuntrnl or between MG-SBS plaster and MGSBS gel respectwely p < 0.05, “p <: 0. ﬂl

[ ]: inhibitory % from non-treated
( ): inhibitory % from each control

~ As s apparent from the results shown in Table 1, the
plaster of this invention exhibited the same effects as the

30

gel and also exhibited a 51gn1ﬁcant mhlbltmg action

under the same condltlons as in the gel

EXPERIMENT 2

Comparlson of effects on carrageemn—mduced
- cutaneous edema in rats |

The procedure of Experiment 1 was followed except
that the base material of Example 7 and the plaster
thereof were substituted for the plaster of Example 14

and the gel, respectively. In each of the experiments, the

non-treated group and the plaster-treated group were 65

each compared with the base material-treated group by
the use of “t-inspection (t-test)”’. .
The test results are as shown in Tables 2 to 4

60

. with a commercially available similar -~
- medicine “SECOURS (tradename)” produced

____by Yutoku Pharmaceutical Co., Ltd.)

Test item
| L Amount of

No. of . " Dye extrava- Dye N

rats Swelling salting area  extrava-

tested (%) (cm?) sated (ug)
Non-treated 12 758 £ 2.6 059 =002 17.1 =06
group - T
Plaster 12 49.8 4+ 1.3** (.18 & 0.01** 9.2 + 0,1**
(Ex. 17)- (34.3) (69.5) (46.1)
treated group S .. _
SECOURS- 12 50.5 &£ 1.5**  0.18 & 0.01** 9.1 = 1,2%¢
treated group © - (33.3) (69.5) -

(46.6)

( ): Inhibition ratio to the non-treated group.
**. P < .0.01, this indicating there is a significant difference. -

- The plaster and SECOURS samples used were each
1 5 cmX 1.5 cm (square) in size. -

As is clear from the results shown in Table 3 the
plaster of this invention exhibited the same effects as
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SECOURS. Thus, it exhibited a significant mhlbltmg
action on any of the test items.

- TABLE 4

(Comparison of the plaster of Example 24
wlth dolenisone tapes)

10

15

_ ~ Test ltem o
Amount
No. of Dye extrava- of Dye
rats Swelling sating area extrava-
tested (%) (cm?) sated (ng)
Non-treated 9 753+ 6.2 0.66 &= 0.09 18.2 = 2.0
group -
Plaster 10 414 3 2.4** 0.01 = 0.00** 6.8 = 0.4**
(Ex. 29)- (45.0) (98.5) (62.6) '
treated group
Dolenisone- 10 4053 24** 001 =000 6.6 = 0.5+
treated group (46.2) (98.5) (63.7)

( ): Inhibition ratio to the non-treated group.
**:. P < 0.01, this indicating there is a significant difference.

- The plaster and dolenisone used were each circular
with a 1.6-cm diameter. The plaster and dolenisone
tapes contained 8 ug of their respective medicinal ingre-
dient. -
As 1s apparent from the above results, the plaster of
this invention exhibited the same effects as the doleni-
sone tapes and also exhibited a significant 1nh1b1t1ng
action on any of the test items.

EXPERIMENT 3

- Comparison of effects on ultra violet
irradiation-induced dorsal cutaneous erythema in
guinea pigs

The method for carrying out this experiment is the
one which has heretofore been used as a method for
evaluating orally administered anti-inflammatory drugs.

In accordance with this method, the efficacy of the
plaster of this invention was compared with that of a
conventional plaster as follows.

Male guinea pigs of Hartley strain (10 of the pigs
forming one group), weighing 300-500 g each, were
depilated with depilatory cream (which was supplied
under the trademark of Eva Cream in this case), left
overnight as they were and then used. the depilated
dorsal skin of each of the guinea pigs was covered with
a thick ultraviolet light-interrupting cloth with 3 round
holes (each having a 5-mm diameter) therethrough and
irradiated with ultraviolet light for 20 seconds at a dis-
tance of about 25 cm from an ultraviolet irradiation
device (500 W X2 ultraviolet lamps), immediately after
which the plaster (Example 17) of this invention and the
conventional plaster were applied to the irradiated skin
portions (where erythema were formed) through the
holes. Two hours and 55 minutes after the irradiation,
these plasters and the remaining material were removed
from the irradiated skin protions. Three (3) hours and 24
hours after the irradiation, the degree of erythema ap-
pearing on each of the irradiated skin portions was
evaluated at 0.5 scale to be given one of numbers 0 to 4
(0: no change found, 1: slight erythema, 2: moderate
erythema with its extent being not clearly defined, 3:
erythema with its extent being clearly defined, 4: ery-
thema with swelling and its extent being clearly de-
fined).

The efficacy of the present and conventional plasters
was evaluated by a total of numbers given to the degree
of erythema on the three irradiated portions of each
guinea pig. Thus, the total number given to one guinea
pig was limited to 12 at most.
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The test results are as shown in Tables 5-6.
TABLE 5

(Comparison of medicinal efficacy

between the present plaster and SECOURS)

No. of Degree of Degree of
guinea erythema formed erythema formed
pigs 3 hours after 24 hours after
tested irradiation irradiation
Non-treated 10  9.55 + 0.28 9.05 = 0.19
group 3 | |
Plaster 10 5.15 & 0.20%* - 6.20 & 0.28%¢
(Example 17)- (46.1) (31.5)
treated group | ! .
SECOURS- 10 5.20 & Q.20%¢ 6.40 £ 0.21**
treated group (45.5) (29.3)

( ): Inhibition ratio to the non-treated group.
**. P < 0.0l, this indicating there is a significant difference.

The plasters used were each 1.5 cm X 1.5 cm (square)
in size.

As 1s apparent from the above results, the plaster of
this invention exhibited the same efficacy as SECOURS
and was found to have a significant inhibiting action on
erythema formation. o

TABLE 6
(Comparison of efficacy between the

plaster of Example 24 and dolenisone tape)

No. of Degree of Degree of
gulnea erythema formed erythema formed

pigs 3 hours after 24 hours after
tested irradiation irradiation
Non-treated 7 9.36 & 0.47 8.43 + 0.43
group |
Plaster ' 7 6.64 = 0.57** 7.07 = 0.37**
(Example 24)- (29.1) (16.1)
treated group
Dolenisone- . 7  6.71 & 0.42** 6.86 1= 0.46**
treated group (28.3) (18.6)

( ): Inhibition ratio to the non-treated group.
**: P < 0,01, this indicating there is a significant difference.

The test samples used were each circular with a 1.6-
cm diameter. The plaster (Example 24) and dolenisone
tapes contained 8ug of their respective medicinal ingre-
dient.

As is apparent from the above results, the plaster of

this invention exhlblted the same effect as the doleni-
sone tape. | |

EXPERIMENT 4

Experiment for the inhibiting action on rabbit anti-rat
serum-induced cutaneous edema in rats

Four-week-old male rats (11-12 rats forming a group)
of Wistar strain, weighing approximately 100 g each,
were depilated with Eba Cream (a depilatory as previ-
ously defined) and left overnight as they were. For 2.5
hours before the injection the plaster (containing 8ug of

the medicinal ingredient and being circular with a 1.6-

cm diameter) of Example 24 and a dolenisone tape (con-
taining 8ug of dolenisone and being circular with a
1.6-cm diameter) were applied respectively to the sites
of the dorsal skin to be injected. Thereafter, these plas-
ter and tape were removed from said sites. Then, 0.1 ml
of rabbit anti-rat serum was injected into one side of the
dorsal skin of the rats, while 0.1 ml of a physiological
salt solution was injected into the other side thereof,
these sides being symmetric to each other with respect
to the backbone of the dorsal skin of the rats. At the
time of said injection, 0.5 ml/100 g (body weight) of a
1% dye solution of pontamine sky blue 6B was intrave-
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nously injected to the rats, after which the same new
plaster and tape were applied to the injected sites for 30
minutes and the rats were then allowed to die by blood-
letting. The skin of the dead rats was peeled therefrom
and the said serum-injected site of th dorsal skin of the 5
rats was measured for swelling (%) at the edema por-
tion of the skin, dye extravasating area and amount of
dye extravasated as in the case of said carrageenin-
induced dorsal cutaneous edema in rats (Experiment 1).
In each run of the experiment, the treated groups were
each compared with the non-treated group by t-inspec-
tion. | "

The results are as shown in Table 7. As is apparent
from Table 7, the plaster of Example 24 also exhibited
the same significant (P<0.01) inhibiting action as the | 5
dolenisone tape in this experiment. ‘

| TABLE 7
(Comparison between the plaster of |
.._Example 24 and dolenisone tape)

10

No. of Dye extrava- Amount of 20
rats Swelling sating area dye extrava-
tested (%) . (cm?) sated (ug)
Non- 12 555 + 27 1.99 £ 0.12  23.1 &= 1.3
treated
group ' o | 95
Plaster 11 26.6 = 2.1**  (0.91 = 0.06** 12.3 & 0.8%*
(Ex. 24)- (52.2) (54.3) (46.8)
treated o
group |
Dolenisone 11 28.0 £ 2.7**  1.00 &= 0.04%* 13.4 + (.5**
tape- (49.6) . (49.7) 419
treated 30
group

L ] L] l
( ): Inhibition ratio to the non-treated group.
*2:. P < 0.001, this indicating there is a significant difference.

EXPERIMENT 5 35

Effect on picryl chloride-induced ear delayed contact
dermatitis in mice

This experiment was carried out in accordance with
the method reported by Natsuume et al. This experi- 40
ment has been considered to be a delayed cellular aller-
gic reaction belonging to IV type allergic reaction
called by Gell et al. -

Male mice (ICR strain, four weeks old and weighing
approximately 30 g each) were shaved at an approxi-
mately 2.5 cm X 1.5 cm area of their abdominal skin and,
24 hours later, they were sensitized by the topical recip-
rocating application of a 7% solution of picryl chloride
in a solvent (consisting of acetone and olive oil in a
ration by volume of 4 : 1) with a felt roller, 1.3 cm in
diameter X 1.7 cm in width. Seven days after the sensiti-
zation, both ears of the mice were pinched at the tip
portion (0.5 cm long) with a clip fitted with a planar felt,
0.6 cm X 1.0 cm in size, impregnated with a 1% solution
of picryl chloride in olive oil, thereby to cause a dermal
reaction (first challenge). One hour before, and 16 hours
after, the first challenge, the mice were measured for
their ear-lobe thickness by the use of a thickness gauge
to select those having sufficient edema produced
therein. Two days thereafter, the thus selected mice (10
of these mice forming one group) were again induced
(second challenge) in the same manner as in the first
challenge. One hour later, the plaster (medicinal ingre-
dient content, 4ug; size, 0.7 mm X 1.45 mm) of Example
24 was applied to both the ears of some of the again- 65
induced mice in such a manner that the brim portion of
the ear was sandwiched in between the folded plaster to
prevent the plaster from peeling from the ear, while a
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22 .
dolenisone tape (the same medicine content and size as
above) was applied to both the ears of the remaining
again-induced mice in the same manner as indicated
above. -

The ear-lobes of the mice were measured for thick-
ness one hour before the second challenge and 16 hours
thereafter to find an increase in thickness between the
two times by the use of a thickness gauge. The data
obtained for the treated groups were compared with
those obtained for the non-treated group by the t-
inspection. .

The results are as shown in Table 8.

TABLE 8 o

(Comparisnn. between the plaster of |
_Example 24 and dolenisone tape)

No. of  Initial Increasse in
mice thickness of thickness of
tested  ear-lobe ear-lobe
Non-treated 10 21.17 + 0.38 11.00 =+ 0.74
group
Plaster 10 © 20.78 + 0.45 2.86 = (0.63%*
(Ex. 24)- | (74.0)
treated group | .
Dolenisone 10 . 20.05 % 0.34 3.50 = 0.87%*
tape-treated (68.2)
group

_ |
( ): Inhibition ratio to the non-treated group.
“*: P < 0.01, this indicating there is a significant difference.

The plaster of Example 24 exhibited the same perfor-
mances as the dolenisone tape.

EXPERIMENT 6

Topical anti-inflammatory activity on
carrageenin-induced cutaneous edema in rats

Male rats of Wistar strain, weighing 95-105 g and
being 4 weeks old each, were depilated with Eba Cream
(tradename, a depilatory produced by Tokyo Tanabe
Pharmaceutical Co., Ltd.) and then treated next day as
follows. |

A test sample, 2.4X2.4 cm?, of various plasters as
shown in Table 9 was applied to a site on one side of the
dorsal skin of the rats. Four hours after the application
the plaster sample was peeled and 0.1 ml/site of a physi-
ological salt solution containing 1% of carrageenin
(Picnin A produced by Pasco International Co.) was
soon injected hypodermically into said site, while 0.1
ml/site of a physiological salt solution into a site on the
other side, these sites being positioned symmetrically to
each other with respect to the backbone of the rats.
Two and a half hours later than the injection of the
inflammation-causing agent, 0.5 ml/100 g of a 1% solu-
tion of pontamine sky blue 6B (a dye produced by
Hayashi Pure Chemical Industry Co., Ltd.) in a physio-
logical salt solution were intravenously injected to the
rats at the tail, and 30 minutes after this injection, the
rats so injected were allowed to die by bloodletting.
The skin of the dead rats was peeled therefrom and soon
measured for skin thickness at the carrageenin injected
site with a dial thickness gauge (pressure 40 g, manufac-
tured by Peacock Co.). The swelling (%) at the edema
portion of the skin was calculated as follows.
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Thickness of skin
Thickness of skin  at physiological
at carrageenin salt solution

injected site injected site
Thickness of skin at physiological

salt solution injected site

Swelling (%) = X 100

Further, the dye extravasating area (cm?) was calcu-
lated by multiplying the long diameter by the short
diameter in the dye extravasating portion of the skin.
Still further, the pontamine sky blue 6B present at this
skin portion was extracted by the use of the Harada et al
method (Harada, M., Takeuchi, M., Fukao, T. &

5

10

Katagiri, K.: J. Pharm. Pharmacol., 23, 218, 1971) to

find the amount of the extravasating dye by a spectro-
photometer.

Formulation of a base and a medicine on a tape-like
support is illustrated hereinbelow.

Formulation of a base on a tape-like support

One hundred (100) parts of a styrene-isoprene- sty-
rene TR block copolymer (produced under the trade-
mark of Cariflex TR 1107 by Shell Chemical Co.), 96.93
parts of liquid paraffin (produced under the trademark
of Crystol 355 by Esso Standard Oil Co.), 119 parts of a
hydrogenated rosin ester (produced under the trade-
mark of Estergum H by Arakawa Chemical Co.) and 51
parts of a rosin-modified maleic resin (produced under
the trademark of Malkyd 2-N by Arakawa Chemical
Co., Ltd.) were melted in a nitrogen gas stream to ob-
tain a melt. The thus obtained melt (about 150° C.) was

cooled to about 120° C., incorporated with 17.3 parts of

crotamiton and mixed together to obtain a uniform
composition. The composition so obtained was spread
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to a thickness of 90uon a releasable paper by the use of 35

a spreader, cooled and covered with a 60uthick poly-
ethylene film under pressure to transfer the thus spread
composition to the film, after which the composition

attached film was cut into pieces of a desired size

thereby to obtain medicine-free or control plasters.

Formulation of a base containing 3% of a medicinal
ingredient on a tape-like support (Preparation of
plasters)

One hundred (100) parts of a styrene-isoprene-styrene
TR block copolymer (Califlex TR 1107 as defined
above), 85.4 parts of hiquid paraffin (Crystol 355 as
defined above), 119 parts of a hydrogenated rosin (Es-
tergum as defined above) and 51 parts of a rosin-modi-
fied maleic resin (Malkyd 2-N as defined above) were
melted in a nitrogen gas stream to obtain a melt (about
150° C.) which was cooled to about 120° C., incorpo-
rated with a melt in which 11.53 parts of each of the test
compositions (medicine content: 3%) shown in Table 9,
and then mixed together to obtain a uniform composi-
tion. The composition so obtained was spread to a thick-
ness of 90u on a releasable paper by the use of a
spreader, cooled and covered with a 60uthick polyeth-
ylene film under pressure to transfer the thus spread
composition to the film, after which the composition
attached film was cut into pieces of a desired size
thereby to obtain plasters Nos. 1-14.

The results of the experiment are as shown in Table 9.

The preferable thermally and dimensionally stable
suports include polypropylene films, polyurethane
films, polyester films, non-woven cloths, non-raised
cloths, raised cloths, lint paper, polyvinylidene chloride
films and polyamide films. The thermally and dimen-
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sionally unstable supports include polyethylene films
and soft polyvinyl chloride films.

TABLE 9

Dye extrava-
sating area
(cm?)

1.31 &= 0.30

Amount of
dye extrava-

‘sated (pg)
20.7 =+ 3.9

No. of
animal Swelling

tested (%)
934 =99

Test
compound

Control 7

Plaster
(Gel base
according
to this
invention
used, but
no
medicine
used)
Plaster
No. 1
(3% of
Indo-
methacin

contained)

Plaster
No. 2
(3% of
Flur-
biprofen
contained)
Plaster
No. 3

(3% of
Ketoprofen
contained)
Plaster
No. 4
(3% of
Ketoprofen
hydroxy-
ethyl
ethyl ester
contained)
Plaster
No. 5
(3% of
Ketoprofen
glycol ester
contained)
Plaster
No. 6
(3% of
Salocoll
contained)
Plaster
No. 7
(3% of
Voltaren
contained)
Plaster
No. 8
(3% of
Alclofenac
contained)
Plaster
No. 9

(3% of
n-butyl
ester of
fulfenamic
acid
contained)
Plaster
No. 10
(3% of
Oxepinac
contained)
Plaster
No. 11
Prano-
profen

8§9.0 = 9.0
[49.7]

61.6 = 11.6
[34.0]

57.8 = 6.1%*
[38.1]

43.1 = 8.1**
[53.9]

66.7 = 7.2

[28.6]

64.7 + 8.6*
[30.7]

69.3 =+ 6.1
25.8]

64.9 =+ 10.5
[30.5]

684 = 7.0

 [26.8]

74.6 + 4.5
[20.1]

63.4 = 8.5*

[32.1]

61.4 + 8.1*
[34.3]

1.25 = 0.18
[4.5]

0.72 = 0.23
[45.0)

0.57 = 0.39
[56.5]

0.21 £ 0.05%
[84.0]

0.76 = 0.17
[42.0]

0.53 *+ 0.09*
[59.5]

0.94 + 0.25
[28.2]

0.78 + 0.24
[40.5]

0.92 %+ 0.26
[29.8]

0.98 + 0.21

[25.2)

0.73 = 0.26
144.3)

0.74 =+ 0.22
[43.5)

20.1 &= 1.8
[2.9]

12.5 = 2.8

[39.6]

8.5 = 1.4*
[58.9]

7.2 = 0.9*
[65.0]

13.5 = 1.2

[34.8]

12.0 = 1.4
[42.0]

14.7 + 1.8
129.0]

144 + 2.1
[30.4]

4.1 + 1.2
[31.9)

152 & 1.5
[26.6]

124 & 1.9
[40.1]

11.1 + 2.0
[46.4]
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Test
compound

contained)
Plaster
No. 12
(3% of
Benox-
aprofen

contained)

Plaster
No. 13
(3% of
Piroxicam
contained)
Plaster
No. 14
(3% of

Fentiazac

contained)
Plaster
(Natural
rubber
used as

No. of

animal
tested

7

. Dye extrava-

Swelling
(%)

67.1 & 9.2

 [282]

634 + 8.7*%

L 60.5 & 5.8%+
[35.2] .

- {32.1]

787 + 3.1
115.7]

sating area
(cm?)

0.83 =+ 0.24
136.7]

0.58 £+ 0.07*

- [35.71

0,68 +0.19
148.1]

112 + 0.24

[14.5)

1.7 £ 1.1

Amount of
dye extrava-

sated (ug)

120 *+ 1.5

- [420)

103 £ 09"
[50.3]

15
[43.5)

180 + 3.3

[13.0] 20

Sample

Ionizing curr.
Ionizing volt.

Chamber temp.
Ion multi. volt.

Target ion (1)
(2)

Internal

26
TABLE 10
_GC-MS condition

Ketoprofen Indomethacin
Instrument: JEOL JMS-D100 Mass spécﬁrnmeter

300 pA 300 pA

30eV eV

200° C. S 2000C, -

1.6 kV o LTkVS

m/z: 268 m/z: 312

m/z: 296 m/z: 312

Ketoprofen- Indomethacin-

~ standard

propyl ester

propyl ester

Instrument; JEOL JGC-20K Gas chromatograph

Liq. phase -

Support

Liq. ph/spt -
Mesh

Column temp.

Carrier gas
press,
Column L

~ Silicone-
- OV-17

Silicone-

. OV.]

Chromosorb W Shimalite W

. AW-DMCS

2

- 60-80
250° C.
He

0.3 kg/cm?
lm

1.5%

- 80-100 .
250° C.

He
0.6 kg/cm?
1 m |

Flﬁ’fbiprofen

- 300 uA

30 eV
200° C.

1.48 kV

m/z: 244
m/z: 258
Triphenyl-

.methane

Silicone-
"OV-17
- Chromosorb

W

AW.DMCS

60-80

225° C.

He

0.3 kg/cmz
Im

the

gel base,
and 3% of
Salocoll
contained)

. .

The asterisks * and ** indicate significant dlfferences from the Contrnl grnup at P
< 0.05 and P < 0.01, respectively.

The values in the parentheses [ ] indicate inhibition ratios with respect to the Contrul
grnup

30

It 1s seen from the pharmacologlcal test results in
Table 9 that the plasters of this invention exhibited very
excellent medicinal efficacy as compared with the plas-
ter in which the gel base according to this invention was
used but no medicine used and the plaster in which
natural rubber was used as the gel base and Salocoll
used as the medlclne (effective 1ngredlent)

"EXPERIMENT 7

An experiment was carried out on 7 subjects who
were healthy male adults, 25-39 years old and weighing
00-63 kg each, as mentioned hereinbelow.

Plasters, 1.4 =1.4 cm each, containing 1% and 3% of
each of ketoprofen, indomethacin and ﬂurblprofen were
applied to the subjects at 10 skin sites on the inner sides
of both the forearms (5 skin sites on each of the left and
right inner sides) and then further fixed to the skin sites
with adhesive tapes, respectively. The plasters and ad-
hesive tapes so attached to the skin sites were peeled 0
hour, 4 hours and 8 hours after the application and then
inserted into 15 ml test tubes, respectively, after which
the test tubes were each incorporated with 5 ml of ace-
tone, shaken lightly and allowed to stand nvemlght at
room temperature. For the tested plasters using therein
kemprofen indomethacin and flurbiprofen as the medi-
cines (effective ingredients) respectively, 0.5 ml of the
supernatant liquid were withdrawn from each of the
test tubes and freed of the solvent with nltrogen gas
blowing thereinto to obtain a residue which was incor-
porated with a diazomethane.ether solution for methyl-
ation. After the distillation-off of an excess of the diazo-
methane and ether, the residue so methylated was dis-
solved in 1 ml of a solution of the internal reference
substance in acetone and meansured for absorbability
and amount absorbed. by means of GC-MF under the

conditions as shown n Table 10. The results are as

shown in Table 11.
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The absorbency and amount absorbed were calcu-
lated from the followmg formulae: |

_Absorhénny (%) =

/- Amount of medicine remaining 4
1 _or8 or 8 hours after administration
~ Amount of medicine originally onglnally
administered (0 hour after

admlmstratmn)

Amount of medicine nngmally
administered (0 hour after
admmlstratlon) — Amount of
medicine remaining 4 or 8 hours
after administration

Amount of
medicine z
absorbed (ug)

TABLE 11
- Percutaneous absorption of three drugs in men

after topical application of plasters

| Time after application
4 hr 8 hr 4 hr 8 hr

Percent absorption (%)  Amount absorption (ug)
-__-mt-—_un_-_.__

Kntngrafen

1677 = 19.98 + 2.38 30.81 =

1% 36.71 % 4.37
2.33 4.29 |
3% 956 = 1396 +3.19 4155+ 60.61 = 13.85
3.25. L 14.12
Indomethacin o o .
1% 127+ 271 +064 230+. 492+ 1.16
325 183
3% - 352 & 4284045 1667+ 2021 + 2.13
| L4 5.41
Flurbiprofen | o - e
1% 553 & 654 +099 905+ 10.70 + 1.6l
1.71 - 2.80 |
3% 6.98 + 840+ 117 4L19:  49.56 + 6.92
0.31 1.82

Each skin was treated with containing 19 and 3% of drugs per 1.4 X 1.4 cm of
plasters (adhesive mass: 90 g/m?).

The treated skin was covered by tape.
Each value represents mean =+ S.E. of four to five subjects

It is seen from the pharmacological eiﬁe’riment re-
sults in the above Table that the plasters of this inven-

tion were very excellent in discharging the medlcme
therefrom.
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- EXPERIMENT 8

Percutaneous absorption of etofenamate from
etofenamate plaster in men

~ [Materials]

Etofenamate plasters- respectively containing 5, 10,
12.5 and 15% and placebo plasters were prepared. Each
plaster was 1.4 X 1.4 cm in size. |

[Methods]

An experiment was carried out on five healthy male
volunteers. The etofenamate plasters and placebo plas-
ters were applied to the skin of both the forearms (FIG.
1A) and were fixed to the skin with adhesive tapes.

Some of the plasters were removed 4 hours after the
application and the other were removed 8 hours after
the application, after which these plasters so removed
were placed in 25 ml measuring flasks, respectively.

For washing the plaster on the skin surface at the
applied site, the funnel was put on the applied site and
then a small quantity of methyl alcohol was poured
thereto several times through the leg of the funnel
(FIG. 2) to extract the medicine (etofenamate) from the
plaster (F1G. 1B).

The extract so obtained was also placed in the 25 ml
measuring flask and incorporated with methyl alcohol
to the extent that the total solution reached accurately
25 ml in the flask. This solution was used as a sample
solution. Optical density of the sample solution was
measured at 287 nm by a double beam spectrophotome-
ter.

Etofenamate concentrations were determmed by
comparison with etofenamate standards.

Absorption rate of etofenamate was calculated by the
following equatlon

Absorption rate of etofenamate (%) =

{00 , Amount of etofenamate [I]
X ~ Amount of etofenamate [II]

)

' Amount of etofenamate recovered from the plaster
either 4 or 8 hours after application

Amount of etofenamate Il =

Amount of etofenamate [II] =

Amount of etofenamate in the piéstef used for
application

TABLE 12

Percutaneous absorption of Etofenamate in men

___after topical application of Rheumon plasters
-~ _____Time after application

4 hr 8 hr 4 hr 8 hr
Plaster  Percent absorption (%) Amount absorption (ug)
Etofena- 1.6 = 04 4.8 + 0.3 14.5 &= 3.5 43.4 = 2.5
mate 5%
Etofena- 99 1.1 10.7 £ 1.0 198.0 + 21.5 2150 * 19.9
mate 10% - .
Etofena- 64% = 1.5 11.0 = 2.0 1585 + 37.1 273.0 &= 50.7
mate - -
12.5% | '
Etofena- 139 = 2.1 168 2.0 387.0+* 59.2 468.5 1+ 559
mate 15%

Each value represents mean S.E. of five subjects.

It 1s seen from the results of the above percutaneous
absorption experiments that the plasters of this inven-
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tion are excellent in discharging the medicine therefrom
and in medicinal efficacy.

EXPERIMENT 9

Comparison of percutaneous absorption between
plasters of this invention and Secours

1. Materals to be tested

Plasters [effective ingredient, Salocoll; base, syn-
thetic tube, rubber (SIS)] of Example 17 and Secours
[effective ingredient, Salocoll; base, natural rubber plus
synthetic rubber] were used as two samples. The plas-
ters of these two types were each cut into pieces, 2 X2
cm in size, having a Salocoll content of 2 mg/2 X2 cm.

2. Method of application

Twelve of the thus obtained plaster pieces (6 pieces of
each of the two different type plasters) were applied to
7 healthy male subjects on the dorsal skin, and pairs of
the different type plaster pieces were peeled and recov-
ered from the skin 0, one, two 4, 8 and 24 hours after the
application, respectively

3. Preparatlon of specimens

The plaster pieces so recovered were each placed in
a test tube (1.4 X 12.5 cm) provided with a screw cap,
incorporated with 5 ml of a mixture of ethanol and
methanol in a ratio of 1:2, sealed up in the tube, heated
to 70-80° C. using a water bath for 2 hours and then
subjected to Sclocoll extraction. Four milliliters (4 ml)
of the resulting Salocoll solution were evaporated to
dryness to obtain a residue which was incorporated
with 150 p 1 of acetone to prepare a solution of the
residue in the acetone, the solution being for use as a
specimen for gas chromatography.

4. Gas chromatography

Using Yanagimoto G80 Model and a glass column,
gas chromatography using Yanagimoto G80 Model and
a glass column, 1.5 m X3 mm, filled up with XE-60 1%
chromosorb W (60-80 mesh), the specimens so prepared
were subjected to gas chromatography under the fol-
lowing conditions: |

Carrier gas: N3, 50 ml/min.

Temperature at the inlet: 250° C.

Temperature of the column: 170° C.
The determination of amount of Salocoll contained in
the specimens was effected using an amount-measuring
curve drawn on the basis of ratios of height of peaks
between the standard Salocoll and the inner standard
substance (disphenylamine).

5. Results

Assuming that the amount of Salocoll remaining O
hour after the application (the amount being the original
one) is expressed by 100%, the absorbability of Salocoll
was calculated from the following equation:

Amount of Salocoll remaining
cach predetermined time length
{ _ after application
Amount of Salocoll applied

Absorbability __

(%) X 100

The absorbabilities are as shown in Table 14 and FIG.
3. )

The Table and FIG. 3 show that there were not ap-
preciable differences in absorbability between the plas-
ter of Example 17 and the Secours until 2 hours after the
application, there were significant differences therebe-
tween until 4-24 hours after the application and the
absorbability of the plaster of Example 17 was twice as
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high as that of the Secours 8 hours after the application.

It is clearly seen from the above that the plaster of
Example 17 has excellent absorbability as compared
with the Secours. -

6. Observations |

It was investigated what effects the rubber bases
would have on the absorbability of the medicine con-
tained therein and, as a result of the investigation, it was
found that the base composed only of the synthetic
rubber enabled the medicine to be satisfactorily ab-
sorbed, while that composed of the natural rubber and

synthetic rubber in admixture allowed the medicine to-

be unsatisfactorily absorbed.
The constant of velocity of vanishment of Salocoll

from the rubber base (that is, the absorption velocity

constant) until 8 hours after the application is as shown
in the following Table 13.

TABLE 13

...

Vanishing velocity constant
(Absorption velocity constant)

%

0.1179 hr—1
0.0463 hr—!

Plaster of Example 17
Secours

The constant of the plaster of Example 17 was 2.5-3
times as high as that of the Secours.

TABLE 14

Effect of adhesive mass (base) in percutaneous absorption

1 hr

2 hr 4hr  8hr 24 hr

plaster (Ex. 17) 5.6 X 83+ 312%x 597+ 944+
treated group 2.1 2.1 42 - 238 14

SECOURS 43 103+ 189% 308* 684+
treated group 2.6 3.4 2.6* 1. 7% 1,7+

applied dose 2mg Salocoll/2 X 2cm/man, mean *+ SE
*. p < 005, |
*:p<00L,n =7

EXPERIMENT 10

‘M
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ples (1), while the remainder thereof was spread to a
depth of about 200 w on a raised cloth by the use of a
spreader and covered on the surface with a polypropyl-
ene film to obtain film-supported plasters A.

(2) Plasters B (NR used as the base)

One hundred (100) parts of natural rubber (RSS No.
1), 33 parts of polybutene (HV-300, produced by Nip-
pon Qil Co.) and 58 parts of a hydrogenated rosin ester
(Estergum H as previously defined) were mixed to-
gether by the use of a mixer. The resulting mixture was
Incorporated with 5.5% of l-menthol, 3.7% of glycol
salicylate and 1.6% of dl-camphor and then mixed to-
gether thereby to obtain a uniform composition (the
above percentages being based on the weight of said
melt). A portion of the thus obtained composition was

- poured into the same metallic mold as mentioned above
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__Absorption of salocoll 8% 10
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thereby to obtain circular sheet-like samples (2), while
the ramaining portion thereof was spread to a depth of
about 200 p on a raised cloth by the use of a spreader
and covered on the surface with a polypropylene film
thereby to obtain film-supported plasters B.

A comparative test was made on the circular sheet-
like samples (1) and (2) to find their stability against
their fluidity with the lapse of time. The results of the

comparative test are as indicated in Tables 15A, 15B
and FIG. 4. |

More particularly, the test was made by placing the
samples in receptacles of a predetermined capacity,
placing the receptacles in thermo-hygrostats (PL-3
Model produced by Tabai Works) which were main-
tained at a humidity of 80% at temperatures of 30, 40
and 50° C. respectively, and closing the thermo-hygro-
stats with lids to allow the receptacles to stand under
the same temperature and humid conditions as above
thereby investigating the dimensional changes of the
samples from their original sizes with the lapse of time
(1 to 35 days). As is clear from the results as shown in
Tables 15A, 15B and FIG. 4, the SIS base is low in
fluidity and high in stability as compared with the NR

base.
. TABLE 15A
M
Iday 3days 7days 10days 17 days 35 days
Initial later later later later later later
30°C. NR 0 1.0mm 1L5mm 30mm 40mm 5.0 mm 6.4 mm
- - SIS 0 0.5 1.0 1.0 1.0 1.0 1.6
40°C. NR 0 20 3.0 5.0 5.5 6.5 9.3
| SIS 0 1.5 2.5 35 . 35 4.0 4.9
50°C. NR 0 3.0 5.5 7.5 8.3 11.0 14.0
SIS 0 4.5 7.0 1.5 8.0 8.0 8.0

*Formulation

Test for comparison of stability between natural rub-
ber (NR) and a styrene-isoprene-styrene TR block co-

- polymer and Test for usability of these bases for plas-
ters.

(1) Plasters A (SIS used as the base)

One hundred (100) parts of a styrene-isoprene-styrene
IR block copolymer (Califlex TR-1107 as previously
defined), 200 parts of liquid paraffin (Crystol 355 as
previously defined) and 100 parts of a hydrogenated
ester (Estergum H as previously defined) were melted
In a nitrogen gas stream. The resulting melt was incor-
porated with 3.5% of l-menthol, 3.7% of glycol salicyl-
ate and 1.6% of dl-camphor and mixed together thereby

55

to obtain a uniform composition (the above percentages
65

being based on the weight of said melt). A portion of the
thus obtained composition was poured into a metallic
mold, 2 mm in thickness and 19 mm in diameter, and
then cooled thereby to obtain circular sheet-like sam-

TABLE 15B

- NR hase SIS base
e i it v
NR (RSS #1) 44.90% — %
SIS (TR-1107) — 21.44
Estergum H 26.04 21.44
Polybutene (HV-300) 14.82 |
Liquid paraffin (-355) — 42.88
Medicine I-menthol 3.54 3.54
Salocoll 3.68 3.68
dl-camphor 1.59 1.59
PB (P-70) 1.85 1.85
BHT 0.78 0.78
Flavor 0.80 0.80
| 100 100

%

Conventional plasters are very disadvantageous in
that they will give a pain when peeled after their appli-
cation. In order to substantiate that plasters comprising
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a SIS base will give a much less pain than those com-
prising 2 NR base, the plasters A and the plasters B
were respectively tested for three properties (tackiness,

adhesiveness and attachability) by the same method of

evaluating plasters as heretofore used. The results are as
shown in Table 16. Further, the plasters A and B were
applied to human subjects to find their attachability and
the degree of pains they would give to the subjects
when peeled with the results bemg as shown in Table

17.
(1) Results of test for properties
TABLE 16
(*1) (*2) (*3)
180° peel J-DOW PROUGTACK
adhesive tack attachment
strength  strength strength
test test test
Plaster comprising 450 (£50) No 31 350 (50)
conventional NR base |
[Plaster B] - *
Plaster comprising 650 (+50) No 31 350 (£50)
SIS base |
[Plaster A

(*1) 180° peel type adhesive strength test: A Bakelite board was used as the material
to be adhered to in this test. Each of the test pieces, 18 mm wide each, obtained
respectively from the plasters A and B was applied to the Bakelite board under a
load of 850 g by the use of rubber rollers, allowed to stand in a test room for at least
60 minutes and then tested for peel adhesive strength at a pull speed of 300 mm/min.
by the use of an Instron type tensiometer.

(*2) J-DOW type tack test: There were provided 32 steel balls respectively having
diameters ranging fron No 1 to No 32, No 1 corresponding to 1/32 inch, No 32
corresponding to 32/32 inch, that is one inch, and No X + 1 being 1/32 inch larger
than No X wherein X is an integer of from 1 to 29. There was further provided a
slope inclined at an angle of 30° with respect to the horizontal plane, to the surface
of which was applied a 10 cm long test piece of each of the plasters A and B with
its propylene film side facing to the surface of the slope. Each steel ball was allowed

to start to roll down on the slope surface at the point 10 cm upward from the near

end of the test piece so applied. The tack strength was expressed by the No (diame-

ter) of the steel ball which stopped rolling with the 10 cm long test piece, The larger

the No is, the higher the tack strength expressed is.
(*3) Probe tack type attachment strength test: Each of the plasters A and B was
placed on a Bakelite board with its film-free side facing thereto. A weight was

contacted with the film-covered side of each of the plasters A and B under a load of

100 g for 10 seconds, the weight having previously been so adjusted that the contact
area between the weight and plaster would be a 5 mm-diameter circle when con-
tacted with the plaster, after which the plaster was tested for attachment strength by
peeling from the Bakelite board at a pull speed of 300 mm/min, by the use of an
Instron type tensiometer.

(2) Results of test for application
The plasters A and B were applied to 50 subjects (25
males and 25 females) at the left and right forearms,
respectively to 1nvest1gate the following items:
a. Attachability, that is, durability of adhesion of
applied plasters to the skin (State of applied plasters
8 hours after application) and
b. Degree of pain given when plaster peeled.
The results are as shown in Table 17.

TABLE 17
(*b)
(*a) Degree of pain given
Attachability when plaster peeled
Plaster B comprising 0.91 0.43
conventional NR base
Plaster A comprising 0.90 0.61

SIS base

The values for attachability and degree of pain in
Table 17 are mean values obtained as follows.

The subjects were requested to report on the state of
the applied plasters and degree of pain given by peeling
8 hours after the application. The states and degrees of

pain so reported were expressed respectively by nu-
meral values as indicated below:

5

10

15

20

25

30

35

40

32

g*aj Attachability of applied plaster

Numeral value

State reported
0.2 Entirely peeled
0.4 Approximately half peeled
0.6 Approximately one-third peeled
. 0.8 Slightly peeled at the end portion
1.0 Not peeled at all |

(*b) Degree of pain given when peeled
(8 hours after the application)

Numeral value Degree of pain reported
0.2 Feel severe pain
0.4 Feel pain
0.6 Feel slight pain
0.8 - Feel substantially no pain
1.0 Feel no pain |

The mean values in Table 17 were calculated from
the following equation.

 Total of numeral values derived
from reports of subjects
No. of subjects

Average value =

It can be said that plasters exhibiting a higher numeral
value are more satisfactory.

It has been found from the above that the plaster A
comprising the SIS base is satisfactorily attachable
while it will give no pain when peeled. These desirable
properties ‘are those which have been sought in the
conventional plasters.

It 1s seen from the foregoing results that as compared
with conventional plasters comprising a NR base, plas-
ters comprising such a SIS base are very advantageous
in that they have low fluidity and satisfactory attacha-
bility and will give a much alleviated pain when peeled.

EXPERIMENT 11

Patch test on healthy male subjects
Patches (1.4X 1.4 ¢m in size) cut from the previously
mentioned plasters Nos. 1-6, 10-12 and 14 (see Tables 9

~and 19) comprising the SIS base and 3% of any one
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medicinal ingredient selected from ketoprofen, keto-
profen ethyl ester, ketoprofen hydroxyethyl ester, flur-
biprofen, indomethacin, oxpinac, fentiazac, voltaren,
pranoprofen, benoxaprofen and Salocoll, as well as
patches (1.4X 1.4 cm in size) cut from the previously
menttoned plaster (see Tables 9 and 19) comprising the
NR base and 3% of Salocoll, were applied respectively
to 30 healthy male subjects at 10 sites on the skin of the
inner side of the forearms and allowed to stand on the
skin for 24 hours. The plasters so left applied were
peeled and the skin portions from which the plasters
had been peeled were visually examined in accordance
with the following criteria (Table 18) 30 minutes and 24
hours after the peeling.

TABLE 18

Score  Reaction of skin portions
— No anomalous reactions apprecmted
+ Slight erythema
+ Erythema or papule |
+ -+  Erythema and swelling. Or erythema and papule
+++ . Erythema, swelling and small vesicle.

Or erythema, swelling and papule
4+ -4 -+  Bulla, erosion
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TABLE 19

Results of examination

Positivity (%) on the
assumption that the

score “=" or worse in

o ___Table 18 is positive.

: _

30 minutes © - 24 hours
Plaster tested - after peeling after peeling
Plaster No. 1 (3% of | 0(0/30) - - 0¢0730)
indomethacin contained) S
Plaster No. 2 (3% of . 00730) . 0(0/30)
flurbiprofen contained) ) -
Plaster No. 3 (3% of 0(0/730) ~  0(0/30)
‘ketoprofen contained) | S |
Plaster No. 4 (3% of - 0(0/30) - - 0(0/30)
ketoprofen ethyl ester L SRR
contained) - . o
Plaster No. 5 (3% of - '0(0/30) - 0(0/30)
ketoprofen hydroxylethyl B L
ester contained) | 0
Plaster No. 6 (3% of - 0(0/30) -0 (0/30)
Salocoll contained) e |
Plaster No. 10 (3% of - 3.3 (17300 0(0/30)
oxepinac contained) _L | S
Plaster No. 11' (3% of 33730 0 (0/30)
pranoprofen contained)
Plaster No. 12 (3% of 3.3 (1/30) 0 (0/30) .
benoxaprofen contained) . = . S
Plaster No. 14 3% of . = 0 (0/30) 0 (0/30)
fentiazac contained) T EEE
Plaster comprising the NR base 26.6 (8/30) 20 (6/30)

(3% of Salocoll contained) |

It is clearly seen from the results in Table 19 that the
plasters Nos. 1-6, 10-12 and 14 comprising the SIS base
are advantageous over the plaster comprising the NR
base in that the former were less irritative to the skin
and caused less eruption thereon.

What is claimed is:

1. A plaster containing a composition comprising by
weight, 100 parts of a thermoplastic elastomer selected
from the group consisting of styrene-isoprene-styrene
block copolymers, styrene-isoprene-styrene radial
block copolymers, styrene-butadiene-styrene block co-
polymers, styrene-butadiene-styrene radial block co-
polymers and mixtures thereof, 25-370 parts of a mem-
ber selected from the group consisting of oils and high
fatty acids which are a solvent for the diolefinic block,

.
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not for the monoolefinic block, to provide gel-like prop- 45

erties to said plaster, 25-200 parts of a tack-providing
resin and 0.09-110 parts of a medicinal ingredient uni-
formly distributed in said plaster. |
2. A plaster prepared by:
dissolving (1) 100 parts by weight of at least one
thermoplastic elastomer selected from the group
consisting of styrene-isoprene-styrene block co-
polymers, styrene-isoprene-styrene radial block
copolymers, styrene-butadiene-styrene block co-
polymers, styrene-butadiene-styrene radial block
copolymers and mixtures thereof and (2) 25-100
parts by weight of a tack providing resin in (3)
25-370 parts by weight of a member selected from
the group consisting of oils and higher fatty acids
which are a solvent for the diolefinic block, not for
the monoolefinic block,
incorporating the resulting solution with 0.09-110
parts by weight of a medicinal ingredient to obtain
a uniform composition, |
spreading the thus obtained composition directly on a
support, and then
covering the support-carried composition with a re-
leasable material.
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3. A plaster prepared by: |
dissolving 100 parts by weight of at least one thermo-

plastic elastomer selected from the group consist-
ing of styrene-isoprene-styrene block copolymers,
styrene-isoprene-styrene radial block copolymers,
styrene-butadiene-styrene block copolymers, sty-
rene-butadiene-styrene radial block copolymers
and mixtures thereof and (2) 25-100 parts by
- weight of a tack providing resin in (3) 25-370 parts
by weight of a member selected from the group
consisting of oils and higher fatty acids, which are
a solvent for the diolefinic block, not for the mono-
olefinicblock, . = o '
incorporating the resulting solution with 0.09-110
- parts by weight of a medicinal ingredient to obtain
a uniform composition, © = = o
spreading the thus obtained composition on a ther-
mally and dimensionally stable support, o
pressing a thermally and dimensionally unstable sup-
-port onto. the composition-spread stable support,
and then Rt . >
covering the composition layer carried on the unsta-
ble support with a releasable material. .

4. A plaster according to claim 2, wherein the support
is a member selected from the group consisting of
cloths, non-woven cloths, non-raised cloths, raised
cloths, lint paper, polyester films, poly-vinylidene chlo-
ride films, polypropylene films, polyurethane films and
polyamide films. | | |

5. A plaster according to claim 3, wherein the stable
support is a member selected from the group consisting
of cloths, non-woven cloths, non-raised cloths, raised
cloths, lint paper, polyester films, polyvinylidene chlo-
ride flims, polypropylene films, polyurethane films and
polyamide films, and the unstable support is a member
selected from the group consisting of polyethylene films
and polyvinyl chloride films. @ .

6. A plaster according to claim 1, 2 or 3, wherein the

oil or higher fatty acid is a member selected from the
group consisting of almond oil, olive oil, camellia oil,

persic oil, peanut oil, sesame oil, soybean oil, mink oil,
cotton seed oil, corn oil, safflower oil, coconut oil,
castor oil, oleic acid and liquid paraffin.

7. A plaster according to claim 1, 2 or 3, wherein the
tack-providing resin is a member selected from the

- group consisting of rosin, dehydrogenated rosin, glyc-

erine esters of dehydrogenated rosin, glycerine esters of
gum rosin, hydrogenated rosin, glycerine esters of hy-
drogenated rosin, pentaerithritol esters of hydrogenated
rosin, methyl esters of hydrogenated rosin, polymerized

~rosin, glycerine esters of polymerized rosin, couma-

rone-indene resins, hydrogenated petroleum resins, ma-
leic anhydride-modified rosin and rosin derivatives, Cs
petroleum resins and half esters of styrene-maleic acid
copolymers.

8. A plaster according to claim 1, 2 or 3, wherein the
medicinal ingredient is a member selected from the
group consisting of methyl salicylate, glycol salicylate,
salicylic acid, menthol, peppermint oil, camphor, thy-
mol, acrinol, scopolic extract, chlorpheniramine male-
ate, diphenhydramine, benzyl nicotinate, capsicum ex-
tract, nonyl vanillylamide, capsaicin, ibuprofen, indo-
methacin, alclofenac, ketoprofen, flurbiprofen, feno-
profen, flufenamic acid, niflumic acid, indoprofen, di-
clofenac sodium, naproxen, clidanac, tolmetin, su-

~profen, bendazac, oxepinac, pranoprofen, beneoxa-

profen, piroxicam, fentiazac, Fentiazac esters thereof
and corticosteroids. |
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9. A plaster according to claim 1, 2 or 3, wherein the 11. A process for the preparation of a plaster which
medicinal ingredient is etofenamate. comprises: _ _

10. A process for the preparation of a plaster which dissolving (1) 100 parts by weight of at least one

- thermoplastic elastomer selected from the group

comprises: - 5 consisting of styrene-isoprene-styrene block co-
dissolving (1) 100 parts by welght of at least one polymersg, styreﬁe—isopreﬂe-styreie radial block
thermoplastic elastomer selected from the group copolymers, styrene-butadiene-styrene block co-

~ consisting of styrene-isoprene-styrene block co- polymers, styrene-butadiene-styrene radial block
polymers, styrene-isoprene-styrene radial block copolymers and mixtures thereof, and (2) 25-100

. copolymers, styrene-butadiene-styrene block co- 10 parts by weight 01: a tack—p_roviding resin in (3)
~ polymers, styrene-butadiene-styrene radial block 25-370 parts by weight of a member selected from

, - the group consisting of oils and higher fatty acids
copolymers and mixtures thereof, and (2) 25-109 which are a solvent for the diolefinic block, not for
parts by weight of a tack-providing resin in (3)

_ the monoolefinic block,
25-370 parts by weight of a member selected from s incorporating the resulting solution with 0.09-110

the group consisting of oils and higher fatty acids parts by weight of a medicinal ingredient to obtain

which are a solvent for the diolefinic block, not for a uniform composition,

the monoolefinic block, spreading the thus obtained composition on thermally
incorporating the resuilting solution with 0.09-110 and dimensionally stable support,

20 pressing a thermally and dimensionally unstable sup-
port onto the composition-spread stable support to
transfer the composition layer therefrom to the
unstable support, and then

support, and then covering the composition carried on the unstable
covering the support-carried COIIIpOSlthIl with a 25 support with a releaseable material.

releasabel material. x & %X & %

parts by weight of a medicinal ingredient to obtain
a uniform composition,
spreading the thus obtained composition dlrectly on a
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